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Another 


WAKEFIELD CEILING sastefletion 


Contractor Lights 

Quebec Bank with 

Wakefield Ceiling 

and Beta Units "Gan tee eee 


© Verdun, Verdun, Que 


Old store is transformed into modern bank interior with over-all lighting 
provided by a Wakefield Ceiling and perimeter lighting furnished by 
Wakefield recessed Beta units. 


Electrical contractors are becoming increasingly aware of the adaptability of Wakefield 
lighting equipment to various lighting situations. Here for example, the general contractor 
and the electrical contractor put their heads together and transformed an old store into a 
modern, attractive, functional bank interior, using equipment from the varied Wakefield 
line to furnish the illumination. You would never know that the old ceiling, now com- 


sletely hidden. was of wood construction with = a 
I 


wood joists running the length 
of the building, on 16” spacing, with steel beams running crosswise, cutting up channel 
runs. The electrical contractor reports that despite these difficulties, the mechanical and 


electrical features of the Wakefield Ceiling made installation relatively simple. 


Over-all lighting: ao Wakefield Ceiling of Supplementary lighting: eight 1'x4' Beta units with Rigid-Arch 
corrugated plastic suspend- plastic diffusers (2 40-W Rapid 
ed on fusion strips. Initial Start lamps) recessed in metal type 
footcandles 75 acoustical pan perimeter. 


If vou have not already obtained Wakefield Catalog 55 containing essential data on this and 
other Wakefield lighting equipment, you should write for your copy at once. 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 


WAKEFIELD LIGHTING LIMITED 


LONDON, ONTARIO 





OECIOEOLY BETTER 


Lighting by #2 NV@ii tig makes the big difference 


a tight ng Tartu 72 


Qa 


bs BY 


Doing the job right ,...... 


ent on lighting it right. And good lighting makes the big difference 
in seeing and doing—relieves eye strain and fatigue, helps meet 
close tolerances, reduces spoilage, improves worker safety and 
morale. That’s why industry is rapidly adopting new Day-Brite 
CFI (Comfort For Industry) fixtures with slotted reflector units 
which throw the light upward as well as down on the work... 
Before you decide on any phase of lighting, consult your Day-Brite 
representative. You'll find him in your classified phone directory. 
Or, send for special CFI industry-lighting literature. 


OECIDEOLY BETTER 


Nation's largest menufacturer of commercial and DAY: B RITE 





industrial lighting equipment Lighting Tia Mits 
Day-Brite Lighting, Inc., 5432 Bulwer Ave., St. Louis 7, Mo. 
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Typical Day-Brite CFI (Comfort For Industry installation 


Extra light 
—no extra cost 


By introducing slotted openings in the 
reflector tops of Day-Brite CFI (Comfort 
For Industry) fixtures, a portion of the light 
is directed upwards. This provides two 
advantages: (1) Longer periods of main- 
tained illumination are assured because 
natural updraft ventilation keeps reflectors 
cleaner. This means extra light at no extra 
cost. (2) Harsh ceiling contrasts are 
washed out; eye fatigue and discomfort 
are reduced. Result: greater work accu- 
racy, greater safety, less spoilage, im- 
proved production. 





RECOMMENDED PRACTICE 


for ECONOMY in OFFICE LIGHTING... 


SPECIE 


S T A R R N G fluorescent-lamp 
B A L L A S T S for their quieter 


operation — steadier light —longer life— and, above all, 








their THREE-YEAR GUARANTY! 


= 1939, Starring Ballasts have been first- 


choice ot fixture 


manutacturers, 


contractors and users who have become per- 
sonally familiar with their exceptional qualli- 


ties. During the many years when we offered 


a two-year guaranty, rejections of Starring 
Ballasts consistently 
of 1% 


and 


averaged close to 3/10 
incalculable 
Lhe 


outstanding performance is to be found in 


* with savings in time 


money for users. reason for this 


architects, 


the ETL Reportst, required periodically on 
the products of Members of the Certified 
Ballast Manufacturers’ Association to which 
we belong. ‘The most vital single factor eval- 


uated, Temperature Rise (which is a direct 


indication of the expected service life) is 
shown, in Starring Ballasts, to run well below 
and to be 


the permissible maximum, con- 


sistently less in ours than in other makes. 


1s a result of this long we are now able to offer 


» A THREE-YEAR GUARANTY @ 


EFFECTIVE 1 MAY 1956 


greater economies in fluorescent lighting 


r-fime per}e rmance, 


which means even 


ther types 


ol ofhces, as well as all 


ol interiors 


STARRING BALLASTS COST NO MORE THAN 
THOSE OF OTHER RELIABLE MANUFACTURERS 


tallasts are published ° 


w and our Catalog. If 


Certified to by John Powel, CPA 
Bridge port Conn 


rring Catalog wil 


STARRING & COMPANY, INC. 


1600 SEAVIEW AVENUE e BRIDGEPORT 8, CONNECTICUT 


EDison 44-0108 


ILLUMINATING ENGINEERING 





THE JOURNAL 


June 


1956 


Vol. LI, No. 6 


1955-1956 Officers 


President 
R. F. Hartenstein 


Vice-President 
M. N. Waterman 
Vice-President 
Kirk M. Reid 
General Secretary 
George J. Taylor 
Treasurer 
J. S. Schuchert 

. 
Editor 
Ruby Redford 

a 
Advertising Manager 
Clayton E. Ellis 

. 
Assistants 


Barbara Lamson, Editorial 
Adelaide Philiba, Advertising 


Publications Committee 
J. S. Schuchert, Chairman 
Brooks Chassaing 
H. F. Davidson 
R. W. Morris 
Aileen Page 
J. A. Schneller 
a 


Executive Secretary 
A. D. Hinckley 


Technical Director 
C. L. Crouch 


OF THE ILLUMINATING ENGINEERING 


ILLUMINATING ENGINEERING: 


Published monthly in the United States of America. a 
special postage rates provided for in Section 1103 P.L.&R., Act of October $, 1917. 


Contents 


Recommended Practice for Office Lighting 

My Most Interesting Office Lighting Job 

Lighting Other Areas in Offices 

Luminaire Spacing for End and Side Walls — James F. Finn 

Esthetics of Office Lighting Layout — George P. Wakefield 

Luminous Ceiling — with Mercury — J. B. Browder and J. E. Sweatte 

Visibility of Office Tasks — W. S. Fisher and H. M. Schmies 

Relighting and Refinishing for a Controlled Visual Environment — Frank M. Reis 
Engineered Home Lighting Using Prismatic Lenses and Refractors — Clarence C. Keller 


1.E.S. Lighting Data Sheet — Series XX 
Lighting a Bank (17-48) 


Luminous Interiors for the Home — E. W. Commery 
Also — Desk and Drafting Board Lighting, 452; Troffers 
TELECAST — Lighting News of Current Interest 

r E.S. Members, 8A: Operation 1.E.S., 15 
and Pamphlets, 25A; New Member 


here with 


22A;: Book 


1) 


48A_ Index to Advertisers 


1.E.S. Committee Personnel — Latest n the Apr f ILLUMINATING 


ENGINEE 


ng appeared 
R NG 
Sustaining Members — La f ILLUMINATING 


a WJ A 
CNOUOINCECRING 


STATEMENTS and opinions in articles and papers in ILLUMINATING ENGINEERING are the 

expressions of contributors and do not necessarily represent the policies or opinions of the Society. 

Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


ILLUMINATING ENGINEERING SOCIETY 


PUBLICATION office 32d Street & 
Baltimore I!, Md. 


EDITORIAL and advertising offices 


1860 Broadway, New York 23, N. Y. Elm Avenue, 


Founded 1906 


The Journal of the Illuminating Engineering Society. Copyright 1956 by the Illuminating Engineering Society. 


Entered as second-class matter at the Post Office, Baltimore, Md. Acceptance for mailing at 
Authorized July 16, 1918. {§ Subscription $12 per year plus 


extra postage to all countries to which second-class postage rates do not apply; single copies $1.00. { Address changes must be received at I.E.S 
headquarters by the first of the month to be effective with the issue of the next succeeding month. 





SOCIETY 





SYLVANIA 


Abnnountese 





Single-pin-type lamps are extremely 
flexible! The lamp may be turned 
in any direction so that the hghe 


is directed where it is wanted. 


LIGHTING RADIO 
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7 


— 





- 
+ 


“« 


fe new Dire ctional Re flec tor } luores- 
cent Lamp is the result of research 
on the part of Sylvamia lamp engineers 
to give the public better lighting in indus- 
trial and commercial applications. An tn- 
ternal reflector coating, covering more 
than half the circumference of the tube, 
is applied between the glass and the stand- 
ard fluorescent phosphor. 


More relative light! The Sylvania Di- 
rectional Reflector Fluorescent Lamp in- 
creases the relative light through the aper- 
ture by as much as 60 per cent brightness. 


Under service installations where dust 
and dirt are present, this lamp will 
give the user a significant increase in 
more useful light. It is less affected by 
deposits of “light-stealing” dust and 
dirt on the top surface of the lamp. 


Many advantages! Sylvania’s Direc- 


tional Reflector Fluorescent Lamp may 
be mounted without reflectors in installa- 
tions with ceilings of poor reflectance It 
will step up the light output of fixture 
reflectors that are deteriorated by age. It 
saves on lamp cleaning and maintenance 
costs, gives increased lumen hours in super- 
markets and commercial establishments 
using bare single-pin fluorescent lamps 


The directional lamps in production are 
the 48-inch and 96-inch, cool white, single- 
pin sizes. 

Our commercial engineering department 
will be glad to help you with your special 
application or installation problems For 
complete technical data write directly to: 

SYLVANIA ELECTRIC PRODUCTS INC. 
Dept. 6L-3506 — Lighting Division 
60 Boston St., Salem, Mass. 

In Canada: Sylvania Electric (Canada) Ltd, 
University Tower Building, Montreal 


SYLVANIA 


... the fastest growing name in sight 


ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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Che Problem of the Warehouse Ceiling... 


To solve the problem of creating modern, low-ceiling office facilities 
from high-ceiling loft space in this Chicago warehouse, General 
Mills’ engineer, Derril Blevins, chose the Curtis Light & Sound 
System. The fluorescent lighting system provides lighting of 45 


footcandle average illumination with a visual comfort index of 
90. The sound system gives excellent acoustical results without 
costly installation and also hides the jungle of pipes, wires and 
sprinkling apparatus creating a modern low-ceiling effect. Even 


more important is the savings in time and money this Curtis 

system will continually provide as it permits servicing, maintenance 

and installation of additional pipe, conduit, ducts, etc. without LIGHTING, INC. 
either the loss of time or replacement cost a regular suspended 


ceiling would require. 6135 WEST 65th STREET 
Shown here is an actual “before” CHICAGO 38, ILLINOIS 


photograph of the warehouse IN CANADA: 


before it was transformed by 


Curtis Light and Sound to the modern 195 WICKSTEAD AVENUE 
attractive offices above. This is 

another of many outstanding installa TORONTO 7, CANADA 
tion problems throughout America 

that have been solved by the application Name 

of Curtis engineered lighting 

To receive a copy of the illustrated 

brochure on the Curtis Light and 

Sound System, fill in the coupon 

and mail it today. No obligation 

of course 
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Flexibility, Imagination and a Spiritual Quality 
in this Church Installation — by LITECONTROL 


INSTALLATION: First Metho 
ARCHITECT: Garry A. Boyle, Tampc 
ENGINEER: Nathan A. Grout, Tampa, Flor 


CEILING HEIGHT: 25 feet 


INTERIOR FINISHES: Ceiling off-white acoust 


pews dark mahogany; floors pole green corpet 


FIXTURES: In cros 
covers for top 
wired on two circuit 

W Rog 


ILI TE ECON TiIROIs 
Sfeirtures 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION 


36 PLEASANT STREET. WATERTOWN 72, MASSACHUSETTS 


RERS OF FLUORESCENT LIGHTING EQ PMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Recommended Practice 
For Office Lighting 


FOREWORD 


The Illuminating Engineering Soci 


ety published its first official recon 
mendation for office lighting in 1917 in 
entitled “Code of Lighting 
Mills Other Work 
This code was revised in 1921 


1930, each 


a report 
Factories, and 
Places.” 
and 


again in revision ap 


American Standards 
1942 a 
Office 
first 
solely to 


proved by the 
Association. In new “Recom 
Practice of Lighting 
L.E.S. 


office 


mie nded 


was such 


published, the 
publication devoted 
lighting with no industrial lighting in 


cluded. This 


current repre 


That was revised in 1947. 
Recommended Practice 


sents six years of intensive work by 


members of the Committee listed be- 
low, as well as the thinking of 
from the I.E.S. 
Lighting Committee, the American In 
Architects, and the National 


Schoolhouse 


repre 
sentatives School 
stitute ot 
Couneil for Construction 
who are working on a revision of the 
1948 “American Standard Practice for 
whom the 


worked 


mendations 


School Lighting”) with 
Lighting Com 


closely to assure that recom 


Office mittee 


in the two reports would not conflict. 


L.E.S. ComMIrTEeE ON OFFICE 


LIGHTING 


John J. Neidhart, 

G. F. Dean, Vice-Chairman 
A. S. Almryde R. 
C. T. Bakeman i 
David B. Bluford 
Louis M. Endres 
W. E. Folsom 
Charles W. Macy G. P. Wakefield 
R. W. MeKinley R. R. Wylie 

R. L. Zahour 


( hairm in 


L. Oetting 

+. Rae 
. Shepherd 
. Taylor 


T. Waite 


l. General 


The purpose of lighting is to pro 


vide efficient and comfortable seeing 


as an aid to office operation and the 
conservation of vision. It is important, 
therefore, to analyze the controllable 
Illuminating 


October 1955 


Approved by the Council of the 
Engineering Society 
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Prepared by the Office Lighting Committee 
of the Illuminating Engineering Society 


» a 


factors which contribute to seeing: the 
isk, the lighting, and the en 
While in these 


closely interrelated, they are, for prac 


indicate the 
desirability of 12-point type 
for reading 
over long periods of time. 


Studies 


f tronment. 


practice factors are size continuous 
tical considerations, individually treated 
in this publication. 2.3 — Contrast 

2.3.1 — Each critical detail of a seeing 


2. Office Tasks task 


eolor 


must differ in brightness or in 


from the surrounding back- 


2.1 — General 
2.1.1 — In 


the eyes are 


ground to be visible. Visibility is a 


modern office operations, , 
aximum when the brightness contrast 
close range for 


used at 


and color contrast if present”) ol de 
tasks 


severe visual such as reading 


; tails with the background is greatest. 
duplicated material, handwriting, pen 


ciled stenographie notes, typing and 


fine print. The visibility of such work difions encountered 
is often poor and more attention should x tasks, the printing 
been shaded from a 
eft to a solid black 
2.1.2 — The visibility of the details of eft is representative 


a task or object is determined by its ' ¥ 


be devoted to its improvement. 


of characters re- 
size, contrast with background, bright 
Each fac 
tor is sufficiently dependent upon the 
that a de 


ficiency in one, within limits, may be 


‘iled longhand and 


ess.* an fam 1lewilng 
. ** and time of viewing. 1e use of worn ma- 


‘iter ribbons, poor 


magnitude of the others 1 many duplicating 


uld be taken to use 


— is, carbons and pen 


augmenting 


( nly the factors 


con pensated by 
the others. 


re of 
= os duce results as rep 
of size and contrast are 


task itself. 


ere n th , 
inherent in the lity printing at tl 


2.2 — Size 


ay also be reduced 
mee of the back 
te this factor, the 
paragraph has been 
tasks, 
print on white pa 
of shades of gray 
lighter gray. Care 
B avoid the use of 
@re likely to lack 
a low 
are sufficient tor 
fication of torms 
iably reduce the 
as do dark and 

. Identification 
through the use 
the top of 


2.2.1— Both printing and _ writing 


vary considerably in size. Type sizes 


in general use range from 6-point to 


12-point type. As size increases, visi 
: cenerally 
bility increases, and, up to a certain 
point, readability improves and seeing 


becomes easier. 


reflectance. 
2.2.3—Eight-point type may be regarded 
as the minimum size tolerable if visibility 
nd ease of s are of any conse 

ence, 
2.2.4 


and, fortunately, one finding ever- 
prolonged or 


-A more reasonable type size 
increasing use for 
continuous reading is this 10-point 
size. 


Influence of Color Contrast on Visual 
’ OSRD#4541, November 1, 1944. 


*See Appendix A for lighting definitions and *Study 


nomenclature. Acuity 
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2.4 — Readability 
Almost all office tasks 
reading. Readability de 


plus 


involve some 
aspect ol 


pends and contrast 


upon size 


other attributes such as type tace ot 


printing stvle of writing, length of 


ing between lines and width 


Similarly, individual rules, 


lines and guides on various office forms 


will have certain degrees of visibility, 


but the overall readability can vary 


considerably, depending upon the co 
ordination of the various elements 


3. Influence of Lighting 
on Seeing 


3.1 — General 
(a) Light 


gl seeing and 
the “ani 


is needed for 
unt required for good seeing is 


greater than that required for mere 


discernment. The brightness resulting 
from the amount of light on a task can 
be controlled 


than 


readily and exten 
ean the 


contrast and time. Bright 


more 


sively other factors of 


seeing Size, 
: . 
therefore used to con pensate 


ness Is 
for deficiencies in the other factors 
(b) It 


eation of light 


is essential that the appli 


eonform with certain 
fundamentals which contribute to com 
fortable These 


is the quantity and quality of 


are briefly de 


seeing 
seribed 
illumination 


Quantity is important 


since only limited im 


tasks 


alit< 
Quality 


provements in 
ean be expected in office work 


s essential to the ereation of 


a comfortable environment and visual 


efficiency 


3.2 — Quantity of Ilumination 
(a) The 
t efficient performance ot office 


amount of leht necessary 
than 1s 


the 


practicable 
effective 


greater 


today with even most 
sources and the most effective lighting 

The lighting 
Table I are 


icteristies of 


systems recommenda 


tions in based on the rela 
tasks 
and the practical performance require 
The 
with the diff 
tasks and are higher for 


tive char the visual 


ment values are commensurate 


iculty of the various seeing 


such work as 


encountered in drafting, designing, 


hookkeep 


tions thar 


ng and office machine opera 
ror the more casual or inter 
involve 


The former pro 


rk periods with tasks of fine 
or contrast 
| ] 

liumination values given 
naintained ir 


the 


should he 


work or in 


Recommended Practice 


With a new black ribbon and white 
paper of 31% reflectance, this original 
typed copy has a visibility equivalent 
to that of 12-point Bodoni book type. 


when a single carbon copy is prepared 
with new carbon paper on white onifonskin 
paper, the visibility is not as good as 
the original, being equivalent to 9-point 


Bodoni type. 


When multiple carbon copies are made 
the visibility of all is reduced as this 
first carbon copy of six indicates with an 
equivalent visibility of 8-point Bodoni 


Figure 1. Even with the best of office materials and equipment, visibility varies 


among similar visual tasks. These samples were typed on an electric typewriter 


on which the key pressure was increased to compensate for multiple copies 


being made. 


A new black ribbon and new carbon paper of good quality were 


used, yet the variation in visibility is apparent from inspection. 


vr activity 1s 


space in eh th riven 


earried on. To assure any maintained 


value of lighting, the initial value must 
be higher \ detailed 
] 


maintenance is presented on page 443. 


diseussion of 


3.3 — Quality of Mlumination 


There should be with 


no eor pron Inf 
because it is 


that 


ehting 


this element of the installation 


determines } degree ol com 


seeing 


fort that will prevail. The factors in 


volved in lighting quality are many 


and complex, involving considerations 


of brightness, brightness ratios, light 


distribution, diffusion and color. In 


stallations extremely deficient in light 


quality are easily recognized as 


rlaring, uneomfortable and harmful. 


deficiencies 
the 


glar 


moderate 


detected 


However, more 


are not readily although 


cumulative effect of even slightly 
ng conditions can result in loss of see- 
ng effic 


and in undue fatigue. 


reney 


for O fhic e Light 


within 


3.3.1 — Glare If 


the visual field or fields viewed by an 


anywhere 


office worker in the course of a day’s 
conditions 
that 


or that are 


work, there are brightness 


that reduce visibility cause 


visual discomfort visual 


ly annoying —they are categorically 


deseribed as glaring. For systematic 


analysis, those in the field of view that 


are directly associated with the source 


of lighting and its immediate sur 


roundings are classified as causing di- 
rect associated 


with the 


glare. Those directly 
visual tasks and their immedi 
ate surroundings are considered as 


contributing to reflected glare. 


3.3.2 — Direct (a) Unshaded 


windows are a frequent cause of direct 


Glare 
glare. They often permit direct view 
of the sun, bright portions of the sky, 
and the brightness of adjacent build- 
ings. These often constitute large areas 
of very high brightness in the usual 
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fields of view. The condition may be 


controlled by employing shade, blind, 
louver or baffle systems on the win 
dows. Current practices in the design 
of tenestration are described in See 
tion 5.1. 


(b) 


Luminaires which are too bright 


TABLE I.—Recommended Illumination 


These recommendations are commensur 
of seeing tasks and the « 
than 


environmental 


irrent general 


Higher values those given ars 
proper 
The 


equipment, 


conditions result in 


values should be maintaine 
re place ment of 


Initial 


de precia 


surfaces values will have to be 
pensate for the depreciation expected as 

The 
office 


nearly 


recommended illumination should 


tasks are on a horizontal 


vertical surf 


horizontal level on the work plane; the 
to % the horizontal work plan 
other than horizonta 


which may be on 


the Table below 


Difficult Seeing Tasks 
Involving 
i Discrimination of 
I Poor contrast 
Long periods of 
Such as 


Auditing, Ax 


time 


counting, and 


Ma hing 
Bookkee ping 


Business Ope ration 
*Drafting 
Designing 
*Transeribin 
Ordinary Seeir 
Involving: 
Discrimination of moderately 
point type 
Better than average contrast 
Intermittent periods of time 
Such as 
Office Work except for work 
Tasks” 


Conferring or Interviewing wher 


Seeing above 
seeing tasks of 
*Active Filing 
Mail Room Work 
teception Room 
Tasks 
ch as found in: 
File Rooms 


and 


some severity 1s 


flasks (on tasks 


Seeing 


Inactive 

Discussion conversational areas 
involved 

Stairways and escalators 

Washrooms, and other service areas 

Elevators 

Hallways and Corridors 


Passageways 
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cost of 
desirable when 
more 


service 


ere 


work plane 
Illumination cal 
vertical illum 


umination 


for the environment in which they are 


located produce direct glare. The eyes 


are quite susceptible to glare in the 


zone from the line of sight, which sel 


dom is higher than horizontal, to about 
15 degrees above (Fig. 2). 


(c) Progress has been made in quan 


Levels. 


te with the diffic 


+ ? 


lighting 


practicable and will under 


efficient visual performance 


proper ¢ 


ind 


through leaning of lighting 


failed lamps, maintenance of roon 


iter by a percentage sufficient to 


com 


outlined on 


be provide the work surface Most 


tasks are on vertical or 


but many ig 


ilations generally determine the averags 


will be in the order of 


office 


ination 


l'ypical 


levi 


t 
isks 


seeing 


¢ 


gie ASTeCTISK I 


Footcandles — Current 
Recommended Practice 


on Work Surface 


where no re iding l 
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7 90° 


a 7 
L-6O 646-6 


DIRECT 
GLARE 
ZONE 


Bf 
45° 


REF 


REFLECTED 
GLARE 
Ls ZONE 


o SHINY SURFACE 
The 


glare zones are generally defined as 


Figure 2. direct and reflected 
shown by the above diagram. It should 
be noted that there is no sharp line of 
these 
45 degrees. 


demarcation between zones at 


the 


aspects ol 


titatively evaluating comfort or 


discomfort direct glare. 


Glare is reduced and seeing is im 


proved by: 
] Decre 
] 


ight sources and 


asing the brightness of the 


ghting equipment. 
” Diminishing the area of potentially 
glaring high brightnesses. 

Increasing the angle between the 
of sight. 


the 


glare source and line 
4 Brightening 


which 


surroundings 


igainst the glare source is 


seen, 


but not increasing the surround bright- 


ness excessively 


to a point where the sur 


round becomes a glare source (¢.g., an 


overly bright ceiling with an indirect 


lighting installation 


(d) 


have generally 


Although luminaire brightnesses 
been specified, meas- 
ured, and reported as maximum bright 
(the 


riven 


nesses brightest square inch at 


any angle), investigations indi- 


cate that average brightness is a more 
The 
brightness at any angle is deter 
that 
angle is divided by the projected area 
all light 
erating and controlling elements of the 
that that 


angle. Air space containing no light 


pertinent criterion to use. aver- 


age 
mined when the candlepower® at 
(in inches) of 


square gen- 


luminaire would be seen at 


generating or eontrolling elements 
should not be included as part of the 
High 


opaque side panels of luminaires hav 


area reflectance (exterior) 
ing at least 15 per cent of their total 
output in the 110-140 degree zone may 
be included as part of the projected 
area since, in practice, these side panels 
light reflected 


from the ceiling to a brightness ap- 


will be illuminated by 


tual measurement 
picked 


drawn 


be determined by a 


specific angle or from an accu- 


distril ale. 
square 
amberts by 


ition irve to a large s 


his brightness will be r 


andles per 
d may be foot! 


ying by 452 


onverted to 


421 





BRIGHTNESS - FOOTLAMBERTS 





ERAGE 





AY 


ANGLE FROM NADIR - DEGREES 


Figure 3. Direct glare zone limiting curves. Direct glare should not be a 
problem in 50-footeandle fluorescent lighting installations if ceiling and wall 
reflectances comply with Table HII and if the luminaires used have crosswise 
and endwise brightness distributions which fall entirely below any straight line 
drawn through 250 footlamberts at 75 degrees lying between the above two 


limiting curves. 


ré brightness 


End panels of lu gree angular intervals from 45 to 
luded in projected are: 5 deg Table II gives brightness 

are frequentlh for several typical limit 
end, thus eliminating tl ng eur and may be used instead of 


ferred 


tverage brightness 
eriterion for direct 
upon the assumption 
seldom raise their 
horizontal. If the 
at the luminaires 


the effect of non-uniforn 


} : 
established ir brightness distribution is 
ightne 


ss distributior ! vident. Furthermore, marked 


houl rT 
should be determined — non-uniformity 1 ay prove distracting. 


lo prevent this, there should be a limit 


f maximum to average brightness. The 


TABLE Il. 
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ratio should be checked at each angle 
where the maximum brightness oceurs 
in the 45-60, 60-75, and 75-87 degree 
zones. Brightnesses at angles greater 
than 87 degrees are not in view, even 
in the largest rooms. This ratio of 
maximum to average brightness pref 
erably should be not more than 3 to 1, 
and in no case should it exceed 5 to 1, 
nor should the maximum brightness 
for a given angle ever be more than 
three times the average brightness 
shown for that angle on the sloping 
line of Fig. 3. The maximum bright 
ness shall be the brightest square inch 
square or circular). 

(g) It is evident from (ce) (2) above 
that luminaire brightness limitations 
are more stringent for large luminaires 
and large offices than for small ones. 
The limitations suggested in paragraph 
(e) are based upon large luminaires 
such as fluorescent luminaires in large 
offices. Because higher brightnesses are 
permissible for luminaires of smaller 
projected area, incandescent luminaires 
which commonly have about one-quar 
ter the area of extended light source 
luminaires may have double the bright 
nesses indicated in paragraph (e). It 
is recognized that in small offices the 
brightness at the highest angles may 
not be significant* and the brightness 

nitations for these angles could, 
therefore, be disregarded without im- 
pairing seeing comiort Since many 
buildings includes areas of n ixed size 
or areas which are subject to change in 
size and, since most users would prefer 
to standardize on one luminaire type 
for all of their office areas, it is sug 
gested than the complete brightness 
limitations of paragraphs (e) and (f) 


be used for all offices. 


3.3.3— Reflected Glare (a) Reflected 
glare may occur within the visual task 
itself or in the area immediately sur 
rounding the task. It occurs when 
shiny surfaces reflect images of bright 
sources of illumination toward the eye. 
Such reflections in the task itself veil 
the detail and reduce visibility. Source 
reflections in shiny surfaces immedi- 
ately adjacent to the task can be dis- 
tracting, uneomfortable, and can re- 
duce ability to see. 

*The highest significant angle may be deter 


mined by making a cross-sectional sketch of 
the office with an occupant seated (eye level 
4 feet above floor) in the least favorable loca- 
tion (at one end of room) viewing the most 
remotely located luminaire drawn in at its 
proposed mounting height and location 
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ent area 
(d) All 
controlled 
provide ie : seeing 
tl ask. T his end the following 
should be observed. 
its surround should 
Matte f 
i q ich as g off bond paper, 
desk tops, 
finished furniture and hi 
ichines disperse reflected glaré 
» degree, Glossy printing inks and 
pencil lines, however, remain a difficult 
problem, for the reflection of bright 


printed or written characters 





ally reduce the V isibil 
acters by reducing their 
T . brightness contrast with the 
The left hand portion of this typical office task is so illuminated 1] : : 
; . , . ; . grround. In fact, this veiling effect may 
is no reflected glare, while the right hand portion is so lighted that _ ' J 
. , . va be more serious ths reflections o! 
reflected glare from a medium brightness source occurs. The reduc- ‘ em is than reflections fron 


visibility resulting from the reflected glare condition is obvious. 


Figure 4. 
that there 


maximum 
rlossy papers It is, therefore, recon 


tion in 
mended that low gloss inks be used and 


specified n preterence to pen | work. 


») By using materials having a high 


reflectance for the task and the 


uch that reflections will us : : 
:; round, reflected glare may be made less 


hires helow eve le 
ted below ey level. noticeable, but the reflectance of the 


( 
i 


(c) The main eontrolling f ors surround should not exceed that of the 


te oO lected clare ar¢ : 
ited t reflected glar as y task. Bright specular reflections stand 
it against dark finishes (Fig. 5) but 


ft eoneert 

vertical to approximately l : of ularity on 
grees from vertical (nadir) virtually disappear in high reflectance 
there is actually no sharp cutoff of tl surfaces (Fig. 6) 
reflected glare zone at 45 devrees. Loeate work surfaces 
angles above 45 degrees from nadir he fenestration and electri 
relative positions ol the source, ourees so that the image of the 
zontal task, surround, and the ey reflected away from the observ 


Figure 6. Reflected glare disappears when a piece of 
light diffuse linoleum is placed over the dark polished 
desk top. 


Figure 5. These two streaks of light are images of two 

continuous rows of luminaires reflected in the desk top. 

The fact that the top is both polished and dark produces 
a particularly severe reflected glare condition. 
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} 80-92% 
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window a 
BLINDS 40-60% 40-60% 
DESK TOPS 


26-44% 
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26-44% 
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BUSINESS 
MACHINES FLOORS 2!-39% 
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Figure 8. Reflectances recommended for room and furniture surfaces in offices. 


rABLE Il.—Recommended Surface Reflectances for Offices. 





REFLECTANCE 
Figure 7. A lighting unit positioned Center-point Equivalent 


at “A” is an inherent source of re- Surface Value and Tolerances Range 





flected glare in the desk top, whereas 

at “B” there is little likelihood of its 

causing this complaint. When the 

flexibility of layout permits, full ad- 

vantage should be taken of such op- 

portunity. In most instances, freedom 

from reflected glare must be accom- 

plished by proper finishes on desks 

and other work surfaces and by proper 
luminaire brightness. 

ous areas ceiling) height ratios* which should 

ted at positions not be exceeded for their luminaires, 

ise reflected glare, and data are also available for predict 

of large ing the daylight distribution from 

various types of fenestration. In most 

instances, the distance between lumi 

produced by naires and the wall should not exceed 

, 


or luminous one half the distanee between lumi 


naires, and where desks are along the 
; wall the distance between luminaires 
, rmity 
. and walls should preferably be 214 
should be de : - 
‘ , feet and in no ease should exceed one 
actory uniform 


mermit flexibh third the spacing between luminaires. 
operations oni The ends of continuous rows of fluo 
and to help assure more escent luminaires should preferably 
brightnesses throughout the be within 6 inches to 1 foot of the wall 
and in no case more than 2 feet from 


the wall 


yrmity of illumination 


sfactory if the mini 


1 between luminaires) 3.3.5 — Shadows (a) Shadows cast 
wre of the maximum on the 


risual task reduce the bright- 


ften under the luminaires). If ness of 


the task and hence impair ef 


num value is half or less of  feetiye seeing. When sharply defined 


um, perceptible differences at or near the task, shadows are annoy- 
in illumination exist ne. 


(b) Shadows will be softened if the 


light comes from many directions. 


brightest square To achieve satistactory uniformity, 


50 footlamberts it is essential that the lighting equip 
have gener nent he space d n keeping with its 
t istribution characteristics : 
distribution characteristic ind sen: eo Gimmie Gen Mees Wal seebibeeel 
physical characteristics of the minaires by “Classification of Luminaires by 
aie Distribution Report of ES. Committee on 
Most manufacturers publish Illumination Performance Recommendations 
num spacing to mounting (or ILLUMINATING ENGINBERING, November 1954 
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High reflectance matte finishes on TABLE IV.—Recommended Brightness Ratios. 

room surtaces become effective second , achieve a comfortable brightness balan the office, it is desirable and 
ary light sources and materially reduce practical t imit brightness ratios betweer é f appreciable size from normal 
shadows by reflecting a_ significant viewpoints : 

amount of diffused light into shadowed 3 Between task and adjacent su 

areas. to Between task id more rem 


Between task and more remot 


4. Influence of Environmental ; Between luminaires (or fenes 
Factors 1djacent to them 


. where wi 
4.1 — General Aaye ’ 


The eyes function most comfortably 0 ecommended as 
and efficiently when brightness 
within the entire field of view 
excessive. A comfortable 
balance in the room may be achieved 
by selecting luminaires in accordanes 
with the recommendations outlined in 
Section 3.3.2 and employi 
finishes having the reflectances 
mended in Table 
observing these 
brightness ratios 
generally be within 


lished as being desirable and 


1.2— Room Finishes 
(a) The roo surfaces 
lls, and floors) are vortant fa 
in determining brightness 
between the h , equipment 
surrounding 


vu the 1 ynmended 


helps prevent — exes 


nd var ref = : 
Figure 9. Dark desk tops such as this have reflectances of only four to seven 


tions 
(b) The reflectances o room 


laces, as well as roo proportior 


per cent. The resulting excessive brightness ratios between the work and the 
desk top (frequently greater than 1 to 1/10) create an uncomfortable seeing 
condition. 

have a considerable effect upon 
utilization of ligh eiling 
and floors ‘ ‘ secondary 
sources of large area and, if fin 
with the recomn ended re flectances, MV 
increase light utilization and redu 
shadows 

(c) Although all refleetanes 
should venerally t within the ranges 
ot recommended flectanees, under 
certain eonditions higher lower re 
flectances may * satist? or even 
desirable. The ing finish 
ex ple, be carried down the 
the level of luminaires having 
upward component; utilization 

nereased as much 
doing this. Conversely, a darker 
Is sometimes employed on lower wa 
to minimize maintenance Dados should 
have a reflectance of at least 25 pet 


ent, however; darker dados are un _ , = : . 
— ‘ —— , : Figure 10. Desk tops of recommended 35 per cent reflectance result in bright- 


crs » from the stand wnt of vien = a 
desirable from the standpoint of visual ess ratios between the work and these surfaces on the order of two to one. 
comfort since the lower wall occupies Under conditions of extreme dirt accumulation on such tops, the ratio will 
an important part of the visual field seldom exceed three to one. It is important that light finishes be employed 


Small sections of walls may have re on office business machines as shown here. 
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Figure Il. 


Images of luminaires become pronounced on glass-topped desks. 


The brightness of these images will frequently exceed that of the work and 


may actually conceal reference material under the glass. 


ex 
mitted by ] i re given 
II] 


iccents 


If these areas are thought 


and restricted to about 


the 


cent of 


total wall area in 
little harm will be done to 
eney of the lighting system or 
nifieant environmental bright 
> environment can 
ibly 1 re 
Entire walls 

tted by 

Table III 

with discretion 
designer who 


ons that must be taken 
(d) When 


walls they should have at 


media 


least 


window shielding 
reflectance 


or the walls 


1.3 — Office Equipment Finishes 


4.3.1 I (a) No surtace 


nportant visually 


irnature 


or a person work 
op occupies most of 
The task is usually of 
and desk tops having 
Table 
e necessary to prevent the bright 
task and its 


exceeding one to 


ctance, 

nee reco! f nded in 
between the 
one 
ons de red de sirable 


Matte 


reflected glare Fig 


ffice furniture should have 


. 


a light finish that harmonizes with the 
environment and promotes seeing com 
fort by minimizing brightness ratios 
the various 
field. 
the 
file 


recor mended 


between surfaces within 


the visual It is particularly im- 
that 


and 


portant vertical surfaces of 
dessks 


of the 


} 


eabinets have finishes 


reflectance, for 
significant 


these 


they occupy a portion of 


field. 


illun 


the visual Since surfaces 
nation than adjacent 
light 


make them 


receive less 


horizontal surfaces, finishes are 


even mod- 


necessary to 


erate ly bright. 


4.3.2 — Machines — Business machines 
rank with desk tops in visual impor- 
tance. In use they occupy a central 
and dominating part of the visual field 
even when operated by the touch sys- 
tem. Finishes having the recommended 
essential for seeing 


reflectances are 


comfort; shiny surfaces and dial covers 
should be 


even a sn 


completely eliminated, for 
all amount of specular trim 
ean be distracting and annoying even 


though it may not be viewed directly. 


1.4— Color 

(a) The 
selected for an office area depends on 
the the of work 


performed by the occupant or occu 


hue or number of hues 


size of the area, type 
pants, the number of consecutive hours 
the occupant spends in the office, the 
orientation of the office, and the type, 
condition and amount of furniture 
needed for the operation of the office. 
Color preferences of the occupant (or 


occupants) may be a helpful factor. 
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(b) If the office is small it can be 
made to appear larger and less crowded 
if walls, woodwork, and furniture 
placed against these walls are in the 
same hue or are of the same reflectance. 
A contrasting color or a lighter or 
darker value of the same color may be 
the 


the 


used at some 


This 


draperies, the upholstery for chairs or 


point or points in 


room. note may be in 
sofas and any added wall decoration, 


such as pictures. Small touches of 


accent color will give vitality and dra- 
matie interest to a room. 
(c) If the not 


proportioned, it is possible through the 


office well 


area 18 


intelligent use of color to make it seem 


less awkward. The use of light values 


for backgrounds makes the office ap- 
two (adjacent) 


larger. One or 


walls in a color different from that of 


pear 


the others The ceiling 
should be The 


ance of high-ceiling rooms is improved 


is also helpful. 
matte white. appear- 
and the lighting efficiency is increased 
if the 
along the top of the walls. 


(d) 


desire at least occasional! change, archi- 


ceiling paint is carried down 


Because it is human nature to 


tects and lighting designers will be 
wise to specily the reflectances for all 
surfaces in an interior and plan the 
lighting so the colors ean be changed 
without destroying the planned effect. 
If this information is included in the 
specifications and marked on all blue 
do the 
but any 


replacement color plan as long as the 


not only 


the 


prints anyone can 


original eolor for room 
The person 
the 
color har 


the 


lighting system is in use. 


planning the colors for interior 
should have a knowledge of 
monies and an understanding of 
importance of maintaining the recom- 
mended reflectances. Then the lighting 
system, the color for the environment 
desired, and the architecture will have 


unity and flexibility. 

(e) 
desks 
repetitive pattern t nds to give a sense 
stiffness 
Change of pace and points of interest 
effected the 
varied patterns in wall space. Grada- 


In large offices the similarity of 


and equipment arranged in a 


of eoldness, and monotony. 


ean be through use of 


tions, variations and aecents of color, 
areas of figured wall paper, items and 
break 
provide 


monoto- 
nous focal 
points of attractiveness. This must be 


objects of interest up 


continuity and 
done carefully to preserve a sense of 
harmonious unity to the whole interior. 
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5. Lighting Systems for 
Office Areas 
5.1 — Daylighting Systems 
5.1.1 — General (a) Fenestration 
least 


They can provide 


areas can serve at three useful 
purposes in offices. 
for the admission, control and distribu 
tion of daylight for seeing, provide a 
distant 


relax important eye muscles, and elimi- 


focus for the eye and thus 
nate the dissatisfaction many people 


experience in completely closed-in 


structures. 


Daylight Consid- 


erations for O fice Areas 


5.1.2 — Important 


(a) Detailed discussion of daylight 
ing principles will be found in the 
I.E.S. “Recommended Practice of Day 
lighting.” The following are interpre 
tations of the pertinent passages of 
this practice. 

(b) Building 
The 
should be developed to suit the orienta 


orientation and site 


conditions fenestration system 


tion, variations in topography, and 


landseaping related to each exterior 


wall (Fig. 12). 
(c) Brightness 


adapted to the control problems en 


control devices 
countered should be provided for all 
fenestration areas (Fig. 13). 

l. North elevations—No direct sun- 
light will strike near-vertical surfaces 
within about 20 degrees of true north 
during the usual work day. Therefore, 
the control media should be designed 
for the sky, cloud and near-by object 
brightnesses that may be experienced 


in the range of 500-5000 footlamberts. 


CONTROL DEVICES 


AAA 


VENETIAN 
BLINOS 


rs 


\ 
| 


n 


LOUVERS 


LOW TRANSMIT TANCE 
GLAZING 


AWNINGS 
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LOCAL OBSTRUCTIONS, 
REFLECTING SURFACES 
AND GROUND COVER. 


TERRAIN 


ORIENTATION 


Figure 12. 


s 


Site factors that influence the amount of daylighting that may be 


expected in offices include local obstructions, reflecting surfaces, ground cover, 


terrain and orientation. 


2. Sunny 


With 


tration areas frequently receiving 9000 


elevations Tenes 


or more footeandles, special attention 


must be given to glare control and 


daylight 


tions. 


distribution on these eleva- 


5.1.3 —E fective 
light — (a) 
tribution is improved when light is in- 


Utilization of Day- 


Daylight illumination dis- 


troduced through more than one room 
surtace. 

(b) Care must be taken to provide 
brightness control for the narrow con 


Figure 13 (left). 


daylighting may be prevented by 


: 
: 
} 
| ' 

MI 


FE 


SHADE 
SCREENS 


Figure 


ad 


Uncomfortable 


14 (below). 


tinuous windows often associated with 
fixed fenestration systems. 

(c) To provide adequate daylight- 
ing of interior corridors or other areas 
located more than three times ceiling 
height from an exterior wall, toplight- 
ing may be required (Fig. 14). 

(d) Suitable fenestration materials 
for offices include single and double- 
glazed plate and window glass, both 
clear and heat-absorbing, combinations 
of clear and obscure glass, plastics, and 


glass blocks. 


from 


high 


any of several 


brightnesses 
types of 


fenestration control devices. 


Space factors for daylighting. 


SPACE FACTORS 








LIGHT DIRECTING 
GLASS BLOCKS 


3H 
SERVED BY SIDEWALL 
FENESTRATION TOP LIGHTING 


SERVED BY 
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ended in 9.2.1.3 emi lirect (a) These 
fortable, in ms it 60 to 90 per cent of the 
unsatisfactory luminaire output upward toward the 
installation ‘iling and upper sidewalls while the 
rest is directed downward (Fig. 16). 

Since this type of lighting also utilizes 


the ceiling as the main source of light, 


Figure 15. Indirect lighting; 90-100 Figure 16. Semi-indirect lighting; 60- 
5.2 — Electric Lighting Systems per cent of luminaire output directed 90 per cent of luminaire output di- 
os upward, 10-0 per cent downward, rected upward, 40-10 per cent down- 
>. 
ward. 


Figure 17. General diffuse lighting; 40-60 per cent of luminaire output directed 


upward or downward; (left) diffusing enclosure, (right) direct-indirect lighting. 


Figure 18. Semi-direct lighting; 60-90 Figure 19. Direct lighting; 90-100 
per cent of luminaire output directed per cent of luminaire output directed 


downward, 40-10 per cent upward, downward, 10-0 per cent upward. 
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the 
light at any 


the samne considerations as for indirect signing the 


installations hat 


lighting should be observed with re work point nes from 


gard to room finishes and good un many directions. The use of large area 


tenance also 

(b) 
are characterized by luminous surfaces uture and 
ssent I to PLUNTLLINIZ 


soften shadows. 


ne Ips 


In general, semi-indireet units eflectance, matte finishes on tur 


business n surfaces 


reflected 
outlined 


which help achieve low brightness ra 


tios 


and the lu rlan Careful orientation as 


between the ceiling 


naire, but as the downward component n Section 3.3.3 (d 3) should also be 


observed insof 


Wher 


and re as possible 


direct 
attention (c) 


increases, the tactors of 
flected glare may 
(c) Because 


ponent, ut 


require 

vard nounted 
lization bution 
hghting is slightly 


indirect lighting. It is 


sible to obtain somewhat 


mination levels with fewer 


and without exes 


ness 


5.2.1.4 


accord 
Guides where 


photometered wit! 


por 


Qi) 
ht downward 
eristies 


duce 


toward the 


smaller ponent 1 
the eeilit o thereby increasing 


and reducing the brightness 1 


tween the luminaire and ceiling 
(b) As 
increases, m™m 


to n 


downward component levels 


attention must be d 


the 
ore 


rected inimizing shadows by de taken 
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nit the brightness of the shielding 


nd transmitting medium to values 


below the 250-footlambert value 


sug- 
Baffles 


In proving com 


in Sector bu Dod >). 


nother mez 


large office 


! and they may be 
iltaneously 


Reflected 


acoustic iteria 


sound 


cond 


fl «tions ot lig 


when lookin 


(a) 
recommended to 


others, 


ments 
pertor 
uated first 
ientiy provide 
fortable 
secondly, the 
equipment in the 
on should be in 
hitectural and 
office 
and direct 
systems are char 
atively low 
ghout both the 


source 
direct 
Zones, aittu 
shadows, and, 
ighting, | 

Vy 

direct 


of illumina 


with 


good 


tness equipment, 


combine the chat 
and direct 


depending 


indirect leht 

upon 
nponent. 

6. Lighting and Seeing in 
Specific Areas 


6.1 — Private Offices 


(a) Pr vate inees are 


usually of 


Kither direct 


oderate ol S 


or indirect lighting can be applied sat 


factorily the lighting 


itself is gen 


not within he visual field. 


er rooms, 


: pointed out, 


entuate the inefficient utilization of 


ndirect lighting. The arrangement and 


orientation of furniture in the private 
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Figure 20. An “L” shaped layout with 
direct-indirect luminaires located over 
the actual work area results in more 
illumination on the task than would 
be obtained with a conventional, sym- 
metrical layout. This functional ar- 
rangement also minimizes direct and 
reflected glare since the luminaires are 
out of the viewing field and reflections 


will be directed away from the eye. 


Figure 21. This installation of semi-indirect luminaires 
is arranged in a “U-shaped” pattern over and around the 
work area to obtain maximum illumination on the task 


with minimum direct and reflected glare. 


Figure 22 (right). The rectangular arrangement ot trof- 
fers in this executive office is wired so that each side of 
the rectangle can be switched separately to obtain an: 
functional lighting pattern desired. The diffusing plastic 
ceiling enclosed by the rectangle is trans-lighted to a low 
brightness (about 1/5 that of the troffer diffusing glass) 
to improve seeing comfort by eliminating the large 
expanse of dark ceiling which would otherwise be present. 
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office is fixed and permits the place 
ment of direct lighting equipment to 
minimize both direct and _ reflected 
glare. A lighting system may literally 
be designed for and around the office 
desk and furniture as illustrated in 
Figs. 20-22. 

(b) Other factors of comfortable 
lighting must not be violated. Not 
only is it necessary to provide satisfac- 
tory illumination for the occupant at 
the point of work, but sufficient bright 
ness on walls, floors and other areas 
is necessary to avoid high brightness 
ratios with the work. Some considera- 
tion should be given to others occa 
sionally entering the office. The use 
of dark paneled walls, desks and floor 
coverings is not conducive to comfort 
able seeing and higher reflectance ma 
terials with equal decorative character 
are now available 

(c) The illumination required in 
private offices varies from that neces 


Figure 23. The plastic louverall ceiling in this office provides an average 
maintained illumination level of 75 footeandles, and additional daylighting may 
be provided by opening the draw draperies shown. 





Figure 24. Two 6 x 8-foot modular elements employing Figure 25. This installation of large area (4 feet square) 
8-foot slimline lamps mounted 8 inches above the center- recessed luminaires with diffusing plastic shielding exem- 
line of each of the low-brightness prismatic glass lenses plifies the coordination of light and architecture in a 
provide an average illumination level of 85 footeandles group of modern executive offices. 

in this office. 
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Figure 26. In this executive office, a 
2-lamp fluorescent cove around the 
periphery of the reom provides over 
30 footeandles on the desk and table. 
Functionally located, recessed incan- 
descent luminaires boost the illumi- 
nation on the desk and table to an 


average of 76 footcandles. 


advantages that 
tasks themselves 
statements, 10 . aires .u Hei I Le (b) Sin man operations re 
ations W here pos- } 


quire nore har mn onmentation ot 
personnel, lighting and seeing should 
tortable I | lirections of 
personnel 
frequently requ irrangement ol 
desk loeations and partitions. General 
lighting installations originally de 

ened to omit ible from 

rections need not be modified 
changes in office procedure or organi 
hould } vs zation Where the existing system has 


ve good contrast a marked advantage of direct view 
6.2 — General Offices 


(a) Most general offices are mod 


other environme! ecomtort tor one onmentation of view, 
selected to assure personnel should be oriented to take 


; ; 


‘ ‘ irge sized n WwW } full bene ! | ghting and to lvantage of this situation. 


Figure 27. Continuous rows of 2-lamp 
semi-indirect fluorescent luminaires 
provide 35 footeandles in this private 
office. The rows are arranged for the 
most favorable viewing of the lumi- 
naires by a person seated at the desk, 
and the luminaire brightness is ap- 


proximately that of the ceiling. 
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Figure 28. In this semi-private office 
parabolic aluminum troffers were 
combined with luminous panels to 
produce an average illumination level 
of 104 footeandles after three months 
in service. Of this level, 90 footeandles 


are provided by the troffers. 


29. A high degree of diffusion with minimum direct and reflected 


glare is obtained with this semi-indirect lighting installation. 


Figure 30. Direct-indirect lighting 
from suspended fluorescent luminaires 
with louver bottoms and either opaque 
or luminous sides is one of the cur- 
rently popular methods of lighting, 
because it combines good diffusion 
and adequate shielding from direct 
glare with high utilization and re- 
duced maintenance. When equipped 
with luminous sides, the luminaires 
should be oriented for lengthwise 
viewing for greatest seeing comfort. 
Opaque-sided luminaires such as shown 
here may usually be viewed comfort- 
ably from either direction, but cross- 
wise viewing is often preferred. 
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Figure 31. Continuous rows of two- 
lamp, louvered, semi-direct luminaires 
suspended 8 inches from the ceiling, 
maintained a level of 92 footeandles 
in this office. Additional illumination 
is provided by clear glass fenestration 
with venetian blind shielding. 


Figure 32. High reflectance finishes throughout this office and a luminous 
ceiling providing an average level of 80 footeandles after 6 months’ service 


result in a pleasant, comfortable environment with excellent seeing conditions. 


Figure 33. Direct-indirect luminaires 
with metal sides, 45° x 45° louver bot- 
toms and two 40-watt T-17 low bright- 
ness lamps were suspended approxi- 
mately 16 inches below the ceiling in 
this installation to maintain a mini 
mum average level of 50 footcandles. 
The luminaires were installed in 
double row runs, separated somewhat 
for maintenance, to improve the ap- 
pearance of the installation by mini- 
mizing the apparent number of rows. 
These luminaires are supplemented by 
surface mounted units mounted on 
the bottoms of beams and ducts. 
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Figure 34. Acoustic baffles are fre- 
quently combined with luminous ceil- 
ings to to provide sound conditioning, 
break the monotony of overall area 
lighting, and reduce the total amount 


of luminous area in direct view. 


Figure 35. Troffers should usually be 

oriented for crosswise viewing as shown 

here. In this office, light desk tops 

and floors redirect some of the light 

back to the ceiling to minimize the 

brightness difference between the trof- 
fer and the ceiling. 


Figure 36. This banking office is 
characterized by an unusual and fune- 
tional design of both the daylighting 
and electric lighting systems. A wall 
of light-directing glass block provides 
good general lighting, and recessed 
incandescent units and fluorescent 
troffers provide additional illumina- 
tion on the work areas. 
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Figure 37. One of the recent trends 
in office lighting is the use of large 
area, modular lighting elements. These 
2 x 4-foot recessed fluorescent lumi- 
naires with diffusing plastic bottoms 
are so installed that they can be easily 
removed at any time and reinstalled 
in any of the 2 x 4-foot spaces now 
occupied by acoustic ceiling boards. 
Additional luminaires could also be 
similarly installed at any time. 


Figure 38. Adequate illumination and 





comfortable brightness relationships 











are maintained in this office by day- 

lighting and electric lighting systems 

that use prismatic glass to control the 
lighting distribution. 


Figure 39. Surface-mounted, large area 
modular fluorescent lighting units with 
plastic diffusers are finding increased 
favor in offices, although their use is 
by no means limited to such applica- 
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(c) Care should be taken to provide 


the recommended quantity of illumi 


nation on the actual work surfaces. 


Most are horizontal, but some are ver 
tical or sloping. Extra precautions 
should also be taken to insure prope! 
light 


offices. 


distribution of along the 
Desks are fr 
placed along walls where thé 


light is 


sides 
and ends of 
quently 
amount of inherently less if 
provisions have not been made to off 
set this generalh 


reduction This Is 


accomplished by spacing luminaires 


more closely along the walls of an 
office area as recommended in Section 
3.3.4. High reflectance finishes on walls 
increase the amount of light on desks 


in these positions 


6.3 — Drafting Rooms 
6.3.1 — General 


very 


Drafting 


serious demands upon 


and requires a high level of 
ity illumination. Drafting invo 
eurate discrimination of fine 
frequently over long periods 
The contrast between the wo 


and its background may be 


ver’ 


as, tor example, when tracing 


blueprint or worn pencil 
Spe ular dr iwins 

squares, plasti 
are potential 
Shadows 

T square or 
reduce visibili 
} 


shadows 


{ 


iro? 
or the draftsn 


annoving 


6.3.2 — Reflections On me 

zontal boards, any ceiling or lu 
brightness may be reflected by 
work to the eyes of the drafts 
Such 


eliminated by 


reflections may sometimes 
proper positioning 


control of the direct 


the source or 


of light flux with respect to the spe: 


lar surfaces so that reflections wil 


directed away from the eye 


ally more practical to minin 


effect of these reflections by controll 


the brightness of the luminous area 


that is reflected to a low and fairly 


uniform value This mz he accom 


plished by emploving lighting systems 


such as luminous indirect, semi-indi 


rect (Fig. 40) or luminous ceilings. 


With the 
position, 
little if any 


board in a nearly vertical 


specular reflections cause 
trouble since they will be 
floor. Further 


more, the nearly vertical board may be 


directed toward the 
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3) ))) Be 


PM a 


Figure 40. The 50-footeandle semi-indirect fluorescent lighting system in this 


drafting room minimizes direct glare and reflected glare and T-square and 
triangle shadows. There is no limitation on placement of tables because of 
direction of light, but this type luminaire is viewed most comfortably from a 


lengthwise direction. 


to shield th indirect, or other forms of ove 


an from lumin righ ss ll ceiling rhting w inimize such 
field of hghting 
W here hoa 


s of T square . , f occurrence such shadows 


otherwise in the 


6.3.3 — Shadows 


licable 


= parallel to line source ng may mini red orienting either 


direet components mav  ¢as he luminaires or the drafting tables to 


to 20 degrees 


Figure 41. In drafting rooms where boards are near horizontal, the working 
edges of triangles and straight edges parallel to line sources having strong 
line shadows which obscure the work and 


direct components may cast dark 


confuse the draftsmen. To minimize the frequency of occurrence of such 
shadows, the luminaire rows are sometimes oriented at an angle of 45 degrees 


as shown in this 150-footcandle installation. 
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conditions shown (ceiling, 70 footlamberts; baffles, 190 


Figure 42. In this engineering-drafting office where all 
footlamberts; sidewalls, 180 footlamberts; front wall, 280 


draftsmen face the same direction (left), 2-lamp bare 
lamp channels were installed in front of steel shielding footlamberts). The baffles are run 
baffles to obtain 100 footcandles of comfortable illumi- degrees from a perpendicular line to the sidewalls to 
obtain best shielding and prevent possible line shadows 
of sources running parallel to the working edges of tri- 
(Right) same installation as 


at an angle of 17 


nation. The baffles form diagonal rows on 5-foot centers 
meeting at the center of the room. They have a white 


baked-enamel finish on the lamp side and a buff finish angles and straight edges. 


on the viewing side to obtain the uniform brightness at left, when viewed from the opposite direction, 


300 footlamberts having a higl ight output per watt 


tracing in rooms should be _ selected. The desirable 


general illumi brightness of the glass depends on the 


method is much nature of the work and the level of 


illumination from above. To avoid 


providing illu 


It is de direct glare, the draftsman should use 


nation by overhead lighting 


sirable to keep the temperature of the opaque paper to cover the portion of 
is not concealed by 


tracing table as low as possible; ther the glass which 


re, light sourees such as fluorescent the drawing 





Figure 44. This tracing table is lighted from below 
of 20-watt T-12 fluorescent lamps on 


6-inch centers. 


Figure 43. Parabolic, single-lamp aluminum troffers offer an 
excellent means of lighting this drafting room where near- by means 
vertical drafting boards are employed. Additional luminaires 

are installed adjacent to the wall to offset the reduction in 
illumination which normally occurs near 2 wall. 
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6.4— Files 
(a) Files 


problem of work surfaces that are ver 


present the particular 
tical, inclined and horizontal and fre 
quently stacked one against the other. 
In order to provide the recommended 


values of illumination on work sur 


faces other than hori ontal, it is gen 


that 
need to be 


erally true considerably higher 


values will developed on 


horizontal filing 
areas, the work is likely to be of pro 
tracted nature and the visual task is of 
more than Where 
the room is primarily devoted to files, 
should be 


cial luminaires designed and located 


positions. In active 


average severity. 


consideration given to spe 
high illumina 
High 
values 
Table I 
For the 


the same general 


to provide a uniform, 


tion level on vertical surfaces. 


illumination with 
higher than those 
should often be 
lighting of dead files, 


est quality 
shown in 


prov ided. 


prin iple s of design should be followed 


but some reduction in the level and 
quality of illumination is permissible 
For files 


nended values are 


intermittently, recom- 
sufficient. 


used 


(b) Filing may involve correspond- 
ence which is frequently a carbon copy 
on low grade paper or may be cards 
with 


} 


and data sheets of various kinds 


} 


losely spaced figures and rules. While 


the ajority of aterial in files is 


white, colored stock is often used for 


Figure 45. Two-lamp fluorescent 


louver shielding provide excellent vertical illumina- 


luminaires 


orrespondence and certain card files. 
stock being used should 
to make sure that no 


The type of 
be investigated 

than the necessary identifying 
is employed and that deep, satu 


avoided. 


systems 


There are 


colors are 


filing which 


modern 

indexes. These are fre 
by transparent ma 
shiny and picks up 
these 


light 


reflections. If the use of 
als is to be continued, the 
installed that 
directed away 


Where condi 


improve 


inits should be so 


¢ted giare will be 
the worker’s eyes. 
tions do not permit these 


ents, the use of large area low 


brightness lighting units such as shown 
n Fig. 46 is essential. 

(c) Cabinet finishes of recommended 
will comfortable 


reflectance provide 


brightness ratios within the environ 


mental areas of file rooms and will 
eonditions at the 
Lighter 


down 


seeing 


improve the 


point of work. finishes will 
reflect 


items which frequently are read with 


more light between filed 


out removal from the files 


6.5 — Mail Rooms 

seeing in mail rooms is 
difficult, so that the 
recommended for ordi 
tasks should 
Rapid sorting and routing of 


Mueh of the 
but moderately 
illumination 
prove ade 


nary seeing 


quate, 


with 


tion on the field material in these high, open-shelf 


type files. 


JUNE 1956 


incoming mail involves rather difficult 
seeing, however, and if the activity is 
carried on for a considerable period 
of time, the 


illumination should be 


increased commensurately. Pleasant, 
comfortable conditions should be pro 
vided through proper control ol envi- 


ronmental color and finishes. 


6.6 — Conference and Board 
Rooms 


Effective coordination of good 


see- 


ing eonditions with the architectural 
and decorative designs of these rooms 
will result in comfortable and attrac- 


tive areas. As in private offices, the 
use of these rooms varies considerably, 
but critical and prolonged seeing is 
encountered at times in most of them. 
No less than 


provided over the working area at and 


30 footeandles should be 
around the conference table, and the 
illumination should be diffused to elim 
inate shadows on the faces of persons 
seated Undesirable 


Mod 


finishes 


around the table. 
avoided. 


matte 


reflections should be 
erately high reflectance 
are recommended. Special attention to 


vertical surfaces is impor 


tant if charts, displays or illustrations 


are frequently studied. Supplementary 
lighting is recon 


mended for this pur 


Flexibility in providing light 


pose. 
suited to varying use can be provided 


through suitable switching or dimming 


Figure 46. A large area, low brightness modular unit over these 
files minimizes the reflected glare that could occur in the plastic- 
covered file tabs. 
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Figure 47 (left). In this small conference room, the 
wedge-shaped table permits conferees and chairman to 
see each other directly. Each line of the general lighting 
equipment above the rows of chairs is fully shielded from 
the view of seated persons; this lighting provides 100 
to 150 footeandles across the conference table. The 
draperies back of the chairman's position may be drawn 


to expose a screen or a well-lighted presentation area. 


Figure 48 (below). A combination incandescent system 

of cove lighting, recessed rectangular lens units, recessed 

baffle downlights, and recessed louvered units provide an 
effective means of lighting this Board Room. 


Figure 49. Deep wooden louvers, 12 


inches square, 9 inches deep, one inch 
thick, and tinted light green are used 
to conceal 96T12 slimline lamps on 
24-inch centers, 20 inches above the 
louvers. Downlights are used in the 


window alcove; portable lamps for 


accent, 
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Figure 50. This corridor lighting installation consists of 
a continuous row of single-lamp fluorescent luminaires 
with wrap-around louvers that provide excellent endwise 
shielding, but do not obstruct the sideward light that 
illuminates the walls so uniformly. Satisfactory results 
could also be obtained with such equipment spaced inter- 


mittently down the corridor length. 


Figure 52. This new and effective method of lighting 
corridors combines an acoustical ceiling with a louver 
system to provide good brightness of wall and ceiling. 
The acoustic ceiling has been extended only part way 
across the corridor with the remaining distance emitting 
light from a continuous row of fluorescent lamps con- 
cealed above the louver system spanning the remaining 
distance. 
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Figure 51. Intermittently spaced two-lamp louvered trof- 
fers are employed to provide the excellent corridor light- 
ing shown here. It should be noted that the luminaires 
are installed parallel to the length of the corridor; this 
orientation is usually preferable for all types of fluores- 


cent luminaires installed in corridors. 


Figure 53. Large area fluorescent luminaires (4-feet 
square) installed end-to-end in the corridor and stairway 
area maintained a high level of illumination that is com- 
parable to the illumination in adjacent office and confer- 


ence area. 
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6.7 — Reception Rooms 


seeing ful 


for casual 


ents of the 


(a) Lighting 
usual re 
ire should be avo ded 
pleasant in general 
to provide comfort 
those visitors who 
while waiting. The 
r reflectance values for 


furnishings wil 


» room comfortable 
lous 

t occupies the 

uld be provided 

keeping th the tasks 


Frequently, A 


reneral office 
are more 
casual or 

ss ratios in the reece p 
yuld be limited 

a unilor 

the roon 

provided at the 
nensurate with the 
signments. Th 
lar attention as 


walls, floors 


lighting 
s (particu 
a norizon 
taken 
of bright light 


should also be 
gnal light caps 


6.8 — Corridors and Hallways 


irv consideration in light 


safety, although ap 
considerable impor 
g of lighting equip 
should not 

times the 

d an average level 
footeandles should 
is recommended 
light in hallways be 
per cent of that in 


but hallway illumina 


been ound » | referable 


standp: brightne 
ferences ! iys and offices 


The illumination values 
provided at 


specified for 
hallw i) floor 
level. Lat ps shou d be shielded in the 


direction I l " Reflectances for 


ors should equal 


finishes must be used 


dark 


from the maintenance standpoint, they 


offices. If 
should be limited to the dado. 


6.9 — Stairways, Escalators, and 
Elevators 


The need for good lighting at these 


is paramount in the interest of 


safety. Installations should | so de 


signed that failure of one lamp will 
not leave an area inadequately lighted 
Floor, wall and 
should be of high 


the maximum ut 


1 ’ 
ishes 


overhead fir 
reflectance to gain 
ration of the light 


idows 


and to reduce s 


6.9.1 — Stairways (a) 


hting equipment sho ild be so located 


Stairway 


and shielded that persons neither cast 
shadows on the stairs nor encounter 


at eve level A 
st o7 


glare 


locate ad at les 


unit should be 


landing and 


every 


ore closely ii n 


(b) Spe 


essary to call attention to changes in 


‘ ssary. 


atment may be ne 


in corridors where one or two 


elevatio1 

necessary. This may be ac 
plished by placement of small, 
vielded | 
the floor or by disti 
steps. 


units recessed near 
etive painting ol 


the edge s oO 


6.9.2 — Elevators Good lighting of 
the threshold should be provided to call 
attention to any difference in level be- 
tween the landing and the car. It is 
that 


of as light a finish as is consistent with 


recommended the car interior be 


maintenance. 


lighting 


reasonable ease of 
6.9.3 — Escalators 


should be provided on the tread, using 


Good 


shielded supplementary fixtures in the 
balustrade if Finishes 


should be of a light nonspeeular type. 


necessary. 


6.10 — Personal Service 


(a) Sanitary maintenance of rest- 
rooms and washrooms is considerably 
sufficient 
Not less than 10 
footeandles or 20 per cent of the illu- 


offices is 


improved by illumination 


throughout the areas 
mination in adjacent recom 
mended 

(b) When lounges are incorporated 
easual reading 


as part ol! washroo! 


will require an illumination level in 
accordance with such tasks (see Table 
I). This n ay be 


lighting il 


provided by supple 
Mirror 
treat 

and 


mentary desired. 


lighting and similar residential 


ments the appearance 


prove 


usefulness of these personal service 


rooms. 


Figure 54. The general lighting in this washroom is provided 


by surface mounted 


cross louvers. 


fluorescent 


luminaires equipped with 


Additional lighting is provided at the mirrors 


and wash basins by a continuous fluorescent wall unit mounted 


over the mirrors. 
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Figure 55. Supplementary lighting is 
often required for visual tasks of fine 


that 


viewed for prolonged periods — par- 


detail or poor contrast must be 


ticularly if they are on near vertical 


surfaces. 


7. Other Considerations 
7.1 — General 
Chere are certain specific considera 


ons of importance in addition to the 


neral lactors ol 


plementary lighting, t 


seeing I 


and 
| nese nel 

ing require 
business 1 


ments of operations, 


I 


and the need of ration: maintenal 


methods and programs 


7.2— Supplementary Lighting 
(a) | local 


to supplement general illumi 


lighting 


some Cases 


tion Additional or supplementary 


lighting may be used advantageously 


in conjunction with general illumina 


» footeandl ilues 
m general 
pensate for losses due 


work (Fig. | 


» position of the 


(b) Better posture and in 


provement 


ost seeing factors often result 
work is 
horizontal to tilted or 
position. A task 


ness generally results since the 


raised f 


whe! oft ce 
some 


reduction in 


nation on horizontal planes Is 
than that on planes more nearly verti 


] 


cal, but a net gain in visibility or ease 


of seeing is realized. 
(c) Copies of invoices, lists, ete 
which office workers must see in accu 
rate detail, usually represent the most 
difficult tasks in the 


office. otten ofl 


seeing modern 


The 
quality and the printing almost unde 


paper is poor 
cipherable, especially on sixth or sev 
enth which are quite common. 
The 
the printing may also be 
tasks 


copies, 


contrast between the paper and 


very low 


Such impose undue stress upon 
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seeing and require lighting values not 


practical with general lighting alone 


In many cases, the work may require 


100 footeandles or more 


(d) ( should be exercised to 


entaryv lighting 
working 
direct 
any worker 
entary 


br y ne 


ision beyond 


desig? ited. 
ussion oO 
nciples 

“Recom! 

entary Li 


Suppler 


7.3— Office Machines 


olved in the use 


av be div ide d 


h Seeing the 
ling printed, tvped 
igures and words ar 1 is 
positioning of 


proper 


supplementary 


involves the 1 
vs, buttons, levers and other 
It does not present a difficult 

most of the mo 


by the touch sys 


7.3.3— Readina the Dials and Tapes 
(a) fold, block nun 
mended for machine dials. Dials should 
he kept clean to maintain maximun 


sibility 


erals are recom 


wherever possible, it is 
avoid the use of 
Initially, 


ar d 


trans 


desirable to 
parent window coverings. 


these coverings shiny and 


cause 


reflected glare and, in time, become 


scratched so that the visibility of the 
them is reduced. It 
would insure more rapid and accurate 


work 


were incorporated in business machines 


dials beneath 


if lighting and magnification 


as has been done for some industrial 


equipment and commercial _ scales. 
There is some advantage in black fig 
ires on white dial backgrounds. 

(b) Tape and other types of print- 
ing machines should be examined and 
properly maintained to get the great- 
est visibility possible. Type size should 
be large, but since it is usually fixed, 
full advantage should be taken of good 
and solid, black impres- 


white paper 
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sions. Supplementary lighting, again, 


in often be used to advantage. 


7.4— Maintenance 
(a) Lighting equipment and roo 


faces must be 


} 


reasonabie etn 


‘ 


ul well maintained if 


and satisfactory 
ppearance are to lized. The 
nents wi overall 
system 
luminaires 
Without 
intenance program, the illun 


ay be 


its initial level due to decrease of lamp 


ination 


reduced to as low as one-half 


dust and dirt on 


ght-output, and 
luminaires, lamps, and walls 
(b) The output of all light 
diminishes with use and, in most cases, 
} 


sources 


it 1s economic: yt 


il to replace lamps 
With planned 


schedules, savings 


fore they finally fail. 
lamp replacement 


are realized by replacing groups of 
lamps rather than individual ones, and 
depreciated lamps are replac 
peak 


replacement is based on the premise 


those of performance, 


that the saving in cost of replacing 
lamps is greater than the value of the 
light 


remaining output in a large 


group of lamps after a certain num 


ber of hours of operation. z rood plan 
is to group replace lamps after 20 per 
cent failures, and save the best 20 per 
cent for random replacement for the 
new group. 

(c) Lamps and lighting equipment 
collect dirt 


lighting efficiency. The rate of depre 


dust and which reduce 


ciation is dependent upon the atmos 


pherie conditions and the type of 
lighting system employed. With prop 
er cleaning schedules, an increase of 
at least 25 per cent is often realized 
n the 


illumination. 


average maintained value of 


Lighting units should be 
minimum depreciation 


chosen with 


characteristics and maintenance fea 
tures in mind. 


(d) The 


painting room surfaces is also a fune- 


necessity for cleaning or 


tion of the amount of dirt contained in 
the atmosphere. The rate of deprecia 
tion is materially reduced where air- 
conditioning and filter systems are em 
ployed. The distribution characteristics 
of the lighting system also influence 
the effect 
dirt on 


of room maintenance, since 


room surfaces is more detri- 


mental to an indirect than to a direct 
lighting system. 

(e) A regular program of window 
essential. Although 


cleaning is also 


443 








of projected area of the surface as 


viewed from that direction. 


A-9. — Footlambert 


MEAN LEVEL ™ 
The footlambert is a unit of bright 
a -—+-— < — al ness (luminance) equal to one lumen per 
MINIMUM LEVEL ‘ 


square foot ; 1 therefore is equs o the 
WASH REFLECTORS WASH REFLECTORS “ rs Seeee GUN te Oe 
ANO LAMPS AND LAMPS uniform brightness of a p. rfectly diffus 


ing surface emitting or reflecting light 


@ 
°o 


ra) 
oO 


WASH AND WASH AND t tl ‘ P ; 
RELAMP RELAMP AND at the rate of one imen per square foot 
REFINISH or to the average brightness of any sur 


> 
°o 


face emitting or reflecting light at that 
rate 

, The average brightness of any re 
AVERAGE LAMP LIFE iF NOT GROUP REPLACED flecting surface in footlamberts is, there 


fore, the product of the illumination in 





© 
oO 





footcandles and the reflectance of the 


PERCENT OF INITIAL FOOTCANDLES 








surface 


° 





ELAPSED TIME 


4-10. — Luminaire 


; 


Figure 56. Suggested cleaning and maintenance schedule. Minimum A luminaire is a complete lighting unit 

and mean levels of illumination are less than initial. Lamp output consisting of a light source, together 

depreciation and dirt on lamps, luminaires and room surfaces account with its direct appurtenances, such as 

for the losses. The amount depends on lamp type, type of units, the shielding media, reflector, refractor, hous 

atmospheric conditions and the actual use schedule so that no single ing and such support as is integral with 

chart can do more than illustrate the principles involved. The fre- the housing 

quency of the various maintenance operations will vary but their relative A-11. — Fenestration 

order of occurrence is as shown — luminaire washing, lamp replace- Fenestration refers to any opening or 

ment (best done on a group basis and coordinated with a washing arrangement of openings (normally filled 
operation) and cleaning and refinishing room surfaces. with media for control) for the admis 


sion of daylight 


. APPENDI 4 
ot dirt me API DIX B 


B-1. — Economic Factors 


13 
ulldIngs as = 
B-1.1 — Cost — The overall cost or ex 

“iows require Trequent , 
pense for the lighting would inelude: 
ntain them at reason : 

: . in amortization of the first cost. or 

, da ; 

Dirt on the inside ind } the cost of the elec 
lows 1 absorb 15 t ecording to . . 
ndows may adsoro died eal gy consumed, or Energy Ex 

\ ] sensation se as Sy “nee ; 
the incident light. At pense, (c) the cost of 
, — , p 4-3. — Lumen 
the diffusing effect of % ments, or Lamp Renewal Expe nse, (d) an 
° . u i u of luminous flux 5 : : 
an result in very high : estimate for Cleaning Expense, and (e) 
me rate of flow of light 


the lamp replace 


it the windows and can pro 
4-4. — Reflectance 
ious direct glare. In modern 


an estimate for Repair Expense 


. a au 1 — The fol] ¢ 
or reflection factor B-1.1.1 Form rh following form 
ndows are itio of the light re will be helpful in studying the expense 


a month. ' to tl neident light analysis for one or more specific condi 
; ( e mene ght. . 


considerat n of < “ tions: 
. — Transmittance 


essential t : Ve tr ‘ or transmission B-1.1.2 — Determination of Factors for 
the office Fy 
ratio of the light rm 


ylanned l tr an ‘ ‘ ‘ wdy to the ine e ‘ s T 
ames » OD is he incident B.1,1.2.1 — Installation Data — The 
r} ' . 
light installation data is taken from the plan 
A-6. — Illumination which is under consideration for a given 
density the lumi 
room or ll dir 
quotient 
f the  B-1.1.2.2 — Capital Expense* — The 


, 


DEFI> 
NoMENC! 


over the complete cost of the installation (lumi 


naires plus wiring) is obtained from a 
4-1. — General uoted price or a close estimate. The life 

of illumina of an installation is not fixed. In facet, 
because it may be desired to take advan 


on a surface 


on whieh there is *An item listed as Overhead Expense” is 

flux of one lu sometimes used including what is here shown 
lumination produced at : as “Capital Expensé us “Cleaning and 
Repair Expense This may be found by add- 

of which are at a dis ing to the Capital Expense, as here determined, 

ot from a uniform point interest on the complete cost at one-half of the 
. probable annual nuse of the decreasing 
one candle principal and an imated amount of perhaps 
4-8. — Brightness (Luminance) 5 per cent of complete cost to cover cleaning 
‘ und repairs. This method is used for a quick 

Brightness is the luminous intensity of t . re there are not sufficient data 


estimate o where 


in a given direction per unit for the longer method 
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Complete Expense Analysis. tage of future 


GENERAL INFORMATION 


Installation Data 
Type of Installation 
No. of Rows 
Luminaires per row 
Lamps per luminaires 
No. of lamps 
Watts per lamp 


Total Watts 
Maintained Footcandles 
CALCULATION OF COMPLETE EXPE) 


Capital Expense 
No. of Luminaires 
Estimated cost each 
Total cost luminaires 
Estimated wiring per 
Total cost wiring 
Total (luminaires 


Assumed years life 


Total Capital Expense per Year 
Energy Expense 

Total Watts 

Average Hours Used pet 

Kwh per year 


Average Rate per kwh 


Total Energy Expense per Year 
Lamp Renewal E 
No. of lamps 


rpense 


Avg. hours used per year 
Total lamp hours per year 
Rated lamp life in hours 

Avg. lamp renewals per year 
Net price each 

Replacement expense each (labor 
Net price pl 


is rep] expense ¢ ich 


Total Lamp Renewal Expense per Year 
Cleaning Expense 

No. of washings per year 

Man-hours each (est 

Man-hours for washing 

No. of dustings per year 

Man-hours each (est 

Man-hours for dusting 

Total man-hours 

Expense per man-hour 
Total Cleaning Expense per Year 
Repair Expense 

Repairs (Based on experience 

of repair man’s time, et 

Est. Total Repair Expense per Year 
RECAPITULATION 

Total Capital Expense per Year 

Total Energy Expense per Year 

Total Lamp Renewal Expense per Year 

Total Cleaning Expense per Year 

Est. Total Repair Expense per Year 
COMPLETE LIGHTING EXPENSE FOR YEAR 
ComMPLeTEe LIGHTING EXPENSE PER FOOTCANDL! 
PER YEAR 
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ig itu improvements in lighting 


equipment than the installation 


sooner 
Lighting Method =1 Lighting Method =2 ’ 
might normally be discarded, it is cus 
tomary to assume 10 years, and to 


divide the complete cost by this figure to 


determine the annual capital expense. 


B-1.1.2.3—Energy Expense—The cost 


lires a knowledge 

imate of the 

das well 

i being 

lhghted vill j the geo 
graphical locatio i ith the amount 
Multiplying the kilo 


watts by the hours by the rate will give 


the total expense for electrical energy 


B-1.1.2.4— Lamp Renewal Expense — 


Lamp manufacturers publish the rated 


iverage life of the Multiplying 


lamps 


the number of mps by the average 


hours used and dividing by the rated 


fe* will give the number of lamp r 


lacements for the period under consid 


ration. This multiplied by the net cost 


per lamp plus labor cost will give ex 


pense for amp replacements for the 


period 


B-1.1.2.5 — Cleaning and Repair Ex- 


pense The procedure for estimating 


the cleaning ind r pair expense, where 


these values are used separately and not 
of the overhead, is indicated in 


the form 


B-1.1.2.6 _ Total Expense am A iding 
these several 


lements will give the com 


plete lighting expense for the period as 


sumed 


Appenpix (C WIRING 

C-1. — General 

good 
suffi 


cient capacity to minimize voltage drop 


Adequate wiring is essential to 


lighting. The wiring should have 


and energy loss. It must also be safe 


These factors should be considered not 


only for immediate conditions but also 


for future demands. 


C-2. — Reference 
Suggested references on wiring are: 
C-2.1 — National Electric Code 
National Board of 


writers 


Fire Under 


85 John Street 
222 West 
Chicago, Illinois 


Merchants 


New York City 
Adams Street 
Exchange Bldg. 


San Francisco, California 


C-2.2— Interior Wiring Design for 
Commercial Buildings 
The American Institute of 
Electrical 
33 West 39th Street 
New York 18, New 


Engineers 


York 


*Or the useful life if 1 group replacement 


plan is used 
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A high-reflectance floor (60%) in this office “kicks 
back” light to the ceiling, further reducing brightness 
contrast of luminaire and ceiling surface (75% ). Wal- 
nut walls have lower reflectance than recommended 
practice, but have been relieved over large areas by cove 
lighting, and illuminated murals, niches, and draperies. 
Four-foot plastic bottom fixtures, spaced 1i x 12 feet, 
are surface mounted on the 11-foot 10-inch ceiling in 
the center area. Each is equipped with six 40-watt stand- 


milj 


My Most Interesting Office Lighting Job 


ard cool lamps. At the sides of the room, two-foot 
square similar units (6 each 20-watt) are recessed, six 
feet on centers over the work edge of the desk. 

Pendant pierced spun brass fixtures with 150-watt 
R-40 lamps highlight growing plants for decoration. 
Average level is 60 footcandles. Installation is the work 
of Miss Ruth Patterson, lighting consultant, Dallas 
Power and Light Co. Awarded third prize in the 1955 
MMILJ contest, Southwestern Section. 


A winning factor in many a MMIL]j contest has been adherence to 
the principles of recommended practice. Office lighting installations 
getting favorable votes of contest judges are shown on these pages. 


In the re-do of an old-fashioned, 
awkward, L-shaped public utility office 
area, lighting and floor plan have 
been designed to complement one an- 
other. A free-form louverall drop ceil- 
ing using *<-inch cube grates and out- 
lined by neon-lighting coves around its 
perimeter, breaks up the office’s for- 
mer harsh rectangular look. The ceil- 
ing installation has 8-foot, 6-foot and 
1-foot fluorescent strips above it on a 
two-foot spacing, using a 16 x 36-inch 
module, and furnishes a level of 90 
footeandles maintained. To customers 
entering the office, the cashier receiv- 
ing section is a natural focal point. 
Lighted shadow boxes and a silhou- 
etted map of the state draw further 
attention to this section. Luminaires 
for all general and office areas are 
equipped with louver bottoms to match 
the grated ceiling. The installation, 
including other areas not shown, won 
second prize for Roger B. Cole, Jersey 
Central Power and Light Co., 1955 
New York Section MMILJ. 
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Furniture and fixtures in this office 
are not brand new, but as far as the 
engineer was able, surfaces have been 
brought within recommended reflect- 
ance limits. Ceiling, 75% white per- 
Walls, light 
peach, 65%. Floors, buff asphalt tile, 
35-40%. Desk tops, buff linoleum at 
45%. 


two sizes of “panels” are on a diag- 


forated acoustical tile. 


Flush-mounted luminaires of 


onal pattern. Average maintained illu- 
mination is 70-75 footcandles. En- 
tered by Robert B. Earl, of Earl and 
Gropp, consulting engineers, San 
Francisco, Golden Gate Section’s 1955 


MMILJ contest. 
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My Most Interesting Lighting Job 


Functional lighting has been combined with an oppor- 
tunity to display lighting principles in every area of the 
new building of Raybro Electric Supplies Co., Tampa. 
The area shown is one of the general offices. Customers 
tour the building to view fixtures types, and at the same 
time are exposed to interiors in which it has been the 
endeavor to embody recommended office lighting prac- 
tice in all its aspects. A level of some 100 footcandles 
is achieved in this room, with high comfort resulting 
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from planned adherence to brightness and surface re- 
flectance limitations. Luminaires are in four continu- 
ous rows, 4-lamp, 8-foot glass shielded units, ceiling- 
mounted and functionally spaced in relation to desks. 
The installation was a joint entry of J. A. Savarese, Jr., 
Tampa Electric Co., and Raybro Electric Supplies Co., 
Awarded first prize, Florida Section MMILJ 


contest, 1955. 


Tampa. 


My Most Interesting Office Lighting Job 








Recessed louvered troffers provide 50 footcandles in 


mail room, 


Single-lamp white enamel louvered units with luminous 
sides, using 96T12 cool white lamps, provide 50 foot- 
candles in stock room (right). Fixtures are suspended 
in three rows 18 inches from the ceiling on 5-foot, 5- 


inch centers. 





Other Areas in Offices 


Twelve 2-lamp suspended louvered fix- 

tures are mounted on 7-foot centers 

in mail and supply room, with result- 

ing illumination level of 60 foot- 

candles. Room dimensions are 40 x 20 
feet with 10-foot ceiling. 
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@ Washrooms 
@ Mailrooms 


@ Stockrooms 


In good office lighting installations, 


these areas too are part of the picture. 


Decor of this washroom should elevate its designation 

to “Powder Room.” Mirrors are lighted by ten built-in 

strips shielded with Alba-Lite glass. Upward light from 

the spun brass center fixture furnishes approximately 
25 footeandles of general lighting. 


Two-lamp corner units have been mounted the entire 

length of one wall over the plumbing fixtures in this 

men’s washroom. Mirror brackets light each wash basin. 
No ceiling lighting. 


Two 2-lamp units using 40-watt T12 rapid start fluores- 

cent lamps over this mirror furnish 100 footcandles at 

face level. In the ceiling are 2-lamp troffers with Alzak 
louvers. 
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Figure 1. Where desks are against an end wall, the Figure 2. The “one-third spacing” rule too can result in 
recommended spacing of “half the distance between shadow conditions with some placements of furniture 


luminaires” can create an undesirable shadow cundition. and equipment. Note worker in her own shadow. 


Luminaire spacing from side and end walls can seriously affect 
results in an office lighting system. This article offers 
suggestions for such spacing, for direct, semi-direct, semi- 
indirect and general diffusing lighting systems for offices, 
providing a bench mark as another step forward in office design. 


Luminaire Spacing... 


‘ 


and spacing from side walls should be five feet. This 
spacing recommendation, however, is often applied 
er, and, of e oe : office to offices before the layout of office equipment is 


under these lighting fixtur known. Fig. 1 is an example of what could: happen 


in this connection has been guided to this specification with desks located on the end 
by the recommendation in Section 9 age 17. of walls. Notice how shadows on the work surfaces 
the JES Lighting Handbook, Second Edition are caused by this relation of luminaire-to-work 


“The distance between luminaires and the wall Ing-suriace 


ould not exceed one-half the distance between The balance of the recommendation, taken liter 


luminaire S WN he re de gh: ¢ or he nehe s are along the ally for all circumstances, also has pitfalls “YW here 


wall, the distance between luminaires and walls desks or benches are along the wall, the distance 
’ 

show ad not ‘ reeed one third the spactng he twee nr be twee ‘ luminaire ‘ and walls should nol erce ed 

lumniuatres Where direct and semi-direct lumi one-third the spacing between luminaires. Where 


naires are used under such conditions, the perime direct and semi-direct luminaires are used unde 


ter of luminaires should be carefully located to such conditions, the perimeter luminaires should 
avoid shadows on the work from the worker he care fully located to avoid shadows on the work 
To consider the first part of the statement, “The from the worker.” Assuming a ten-foot spacing 
distance between luminaires and the wall should between luminaires, one third of this spacing is 
ed one-half the distence between lami three feet four inches from luminaire to wall 
this ‘ification means that with lumi With some placements of furniture and equipment, 
fect om center. the luminaire this spacing also causes shadows (see Fig. 2 

I quite agree with the statement: “Where direct 


and semi-direct luminaires are used under such 
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Figure 3. Spacing of fixtures 2 feet 6 inches from Figure 4. With end of desk against wall, luminaire spacing of 
wall permits orientation for best seeing conditions. 2 feet 6 inches from the wall centers the fixture over the 


work. Note uniformity and absence of shadow. 


for End and Side Walls 


By JAMES F. FINN 


conditions, the perimeter luminaires should be Spacing between luminaires and wall should be 
carefully located to avoid shadows on the work two feet six inches. 

from the worker.’ However, direct-indirect and This spacing permits rearrangement of desks 
general diffuse luminaires should also be included with maximum utilization of illumination. For 
in this category. In order to assure proper location example, the conventional desk is five feet long, by 
of luminaires adjacent to side walls, the following two feet six inches wide. Therefore, in an applica- 


lighting recommendations are offered tion where desks are placed against the wall, with 


a aE 
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Figure 5. Improper distribution of light to work task Figure 6. Ends of luminaires should be spaced as close 
results with the luminaire spacing and desk orientation to walls as possible. Suggested spacing will provide 
as is shown here. more uniform illumination on task, and minimize 


shadows. 
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the person performing the work facing the wall, 
the luminaires spaced two feet six inches from the 
wall would be centered over the leading edge of the 


desk See Fig. 3, left-hand row.) Overhead lumi- 


naires would not be seen at normal scanning 


angles. Luminaires that are spaced farther than 
two feet six inches from the wall cause shadows on 
the work, since the light source is to the rear of the 
person performing the task 

Where the end of the desk is faced against the 
wall, a luminaire spaced two feet six inches from 
the wall would be centered over the desk. (See Fig. 
Notice the absence 


3, right-hand row, and Fig, 4 
of shadows and uniformity of illumination. 
Another very important factor in distribution 
of illumination on the work surface which has not 
been clearly defined in our past office lighting prae- 
tice is the need for specifying that the end of lumi 


naires be spaced as close as possible to walls. Fig. 5 


illustrates another example of improper distribu- 
tion of illumination. The new Office Lighting 
Practice specifies preferred spacing between end of 
luminaire and wall. 

Illustrated in Fig. 6 is a suggested endwise 
spacing which will provide not only more uniform 
illumination on the work task, but a minimizing of 
shadows as well. This can be accomplished by spac- 
ing ends as closely as possible to the wall, i.e. six 
inches to one foot. In no ease should the dimension 
exceed two feet from the ends of the luminaire to 
the wall. Spacings closer than six inches may re- 
sult in light scallops on the wall and/or prevent 
the removal of the luminaire end plate for serv- 
icing 

The basic lighting plan for office lighting should 
be a design that will include proper spacing of 
luminaires to provide a pattern of lighting, to fit 
any arrangement of office desks and equipment. 


Desk and 
Drafting Board Lighting 


Six-lamp louvered fixture is built into 
a wooden grid framework and provides 
about 100 footecandles on the desk and 
drawing board. Supplementary lighting 
over the board, and also over the draw- 
ing file cabinet, is reflected back from 
the light walls. 


ourtesy General Electric Company 
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Esthetics of Office Lighting Layout 


sia of lighting layout is not too 


difficult to comprehend if a simple definition is 
established for “esthetics.” In lighting design, it 
simply means—the pleasing arrangement of light- 
ing elements—or if you wish, a pattern designed 
by skilled or experienced eyes. Anyone can attain 
some degree of this skill after a number of trial 
layouts. There are few mysteries of any great im- 
portance to discourage the layman. Generally, such 
physical problems as outlet boxes available, or 
beams in the way, influence the end results more 
than estheties. 

Nevertheless, lighting can be laid out in varying 
degrees, from poor to good, with the sole difference 
We're 
talking of a subtle factor not usually noticed by 


coming from the use of skill. or “esthetics.” 


office occupants, but one readily visible when 
viewed comparatively. 

We have now simplified our problem but have 
admitted that things could be better with the 
artist’s touch. That’s our subject: how to make 
layouts better by the use of logic and a few basic 
rules of art. These rules can be applied directly 
while making the layout drawings, and will result 
in a better interior appearance, an atmosphere of 
neatness, and a reduction of monotonous effect. It 
may even result in an environment more conducive 


to work. 


Recessed or On-Surface Luminaires 


Suppose we start with a small, square room. This 
room suggests a square or matching layout. It 
could be attained with a hollow square of rectangu 
lar luminaires and the use of four square lumi 


naires, thusly: 





By GEORGE P. WAKEFIELD 


Esthetics in an office is a controversial 
subject. Few people can agree on what it 
constitutes — or even how to spell it! How 
to recognize its elements—how to apply 
them — are offered in this article. 


Round luminaires would go well, but since they 
are not generally considered commercial fluores- 
cent units, we do not show them. We are applying 
recessed and surface-mounted fluorescent lumi- 
naires, in these cases. If larger areas take a square 
form from exposed beams, the above “matching” 
rule may apply 

Now, let us continue with a different room shape. 
Rectangular rooms are very common and lend 
themselves readily to standard luminaire types. 


Obviously a rectangular form is suggested. 














Nothing could be 
better 


easier or esthetically much 
Ilowever, if you extend the room and con- 
tinue the rows of luminaires, you provide a monot- 


onous feeling Like this: 





LJ 3=L 








— 
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Esthetics of Office Lighting Layout 
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suggested to stop the eve 
end of the room. Such breaks 


ext Iorm 








iminaires are of the individual typ: 
d end to end, use them in rows of thre 


two or ir Like No he low 











three or five can best be explained by 
balance provided by the central 
on the second or third lum 
and forth between 
two pairs of four 
is applied in square and r¢ 
repeated in larger areas of 
omponents 
ver, your inter are aimed at 
apparent length ' a long room 
this ase must be dis 
al illusion. This is still 
unctional 1 of layout 


CTOSS WIS¢é it} Sul table 


ffusers along with lighting 
some problems. Generally, it 
diffusers into the rows in some 


irse, requires squart 


Lighting Layout 


WW 


’ 
ad 


or rectangular air diffusers, which are available 
An interesting and less monotonous grouping could 
ome from the use of round diffusers spaced appro 
priately between the luminaire rows 

Exposed grid ceilings (non-luminous) can _ bi 
monotonous. The use of offset rectangle patterns 
may be helpful in correcting this disturbance 
Massing the luminaires will add interest and re 
duce sameness. Round air diffusers provide excel 
lent relief with these ceilings 

Modular luminaires are certainly a necessity in 
exposed grid ceilings. Air diffusers are considered 
useful esthetical accessories solely because of their 
anti-monotonous contribution to design 

Large areas have the prime characteristic of per 
spective that in itself tends to obliterate the them« 
of sameness from the ceiling pattern. This effect 
s not noticeable from a reflected ceiling plan of a 
drawing. Possibly this is a favorable ally to design 
in large areas 

The final layout of ceiling grid, luminaires, or 
air diffusers, should command proper trial and 
study as this area represents the major casual view 
in an interior. It has the dominant atmospheric 


role to play 


Luminous Ceilings 


; 


Such areas should be designed with even greatet 
skill than the luminaire type ceiling because of the 
larger luminous areas involved and higher appar 
ent brightness contrasts displayed. The accent of 
line in the luminous pattern is considerably mor 
effective. Lines must run straight and true and 
must have either end on a vertical line or between 
two vertical lines. Modularity and coordination is 
a must in luminous ceilings. There is little roon 

rr error, just enough for normal building tole 
ances 

Suppose we take a square room and lay out 


a eross grid systen such as this 
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and 


panel textures may be added for more interest. The 
could be featured by 


Suitable, one might say, based upon the match Similar modifications with air diffusers 
ing rule. The trend is to monotony, however, as 
you can see. Our air diffusers could come to the illusion of a shorter room 
rescue by changing the tempo, like this running the long dimension of the panel crosswise 

In parallel grid patterns for rectangular rooms, 
air diffusers may be used nicely in the luminous 


panels in this manner 














8 


| Another feature would be the variation of Such a scheme also provides simple installation 
‘uminous panel texture or direction: by keeping the air diffuser clear of the luminous 

ceiling grid. The parallel grid allows the air dif- 
free from the grid as in contrast with 


ruser to stay 
inter 


the square grid in a square room where the 
section of the grid demands the air diffuser 

In large areas where exposed beams provide a 
functional ceiling design, it is usually good prac 
tice to preserve the beam effect, thereby dividing 


the large luminous areas into smaller ones 





l.uminous panels may be alternated with louver 


panels in a fitting manner. Color used in the lumi 


nous panel has possibilities as another media of 
change. One definite characteristic of the luminous 
ceiling is its dramatic and effective impact upon 


the feeling of the room. This, of course, is why we 


propose care in layouts. 





A rectangular room suggests a rectangular panel 
Like this 








and grid running with the room 


A room of this sort may require a gridless lumi- 
nous ceiling rather than an exposed grid type due 
to the feeling of too much grid. 

Large areas of luminous ceilings can be broken 


and shielded by partitions or cross tees. Interest- 


ing patterns can be provided by choosing a suit 
luminous 


able texture, either of the grid or the 


panel. The wise location of air diffusers can add 
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greatly to the large areas sameness. The complete 
elimination of the grid alotgether seems in order in 
some cases 

One area of interest in which the luminous ceil- 
ing has recently entered is in the exterior or street 
view. Large luminous areas completely fill the 
fenestration providing very unusual daytime or 
night-time effects for buildings. This feature en 
tails consideration of the luminous ceiling from 
without for details of texture, pattern, and coordi 
nation of modules. 


r curved sides 


Odd shaped areas with angular « 
may require special] consideration of the grid de 
sign. They may also appear better with a gridless 


texture, minus the directional lines of a grid 





One other rule seems to have made itself appar- 


ent in the luminous ceiling saga. That is — lamps 
should not be visible, and vestiges of beams or 
ducts should not show. In other words, one does 
not expect them to be visible. Hence they should 
not be. This is a good rule and will provide safe 
guidance and protection from a barrage of after- 
installation questions 

Good engineering is not in itself sufficient for a 
pleasing interior. Good engineering plus the 
artist’s skill is essential. On the other hand, some 
of the artist’s skill can be classified to be used by 
the engineer, allowing him to make office lighting 
layouts suitable for most esthetics, and no doubt, 


the average office inhabitant 


Troffers in a General Office 


General office is 24 by 160 feet in area with a 10-foot 
ceiling. Rows of single-lamp recessed troffers contain- 
ing one 8-foot and two 6-foot slimline lamps, on 200 
ma, are spaced on 3-foot centers providing an average 
of 55 footeandles. The units are equipped with baffles 





on 6-inch spacing. For more even distribution near the 
inside wall, an additional row of troffers is located 
perpendicular to the cross rows. Walls are light gray, 
floor is light tan. Installation is of T-bar construction 
with the acoustical ceiling hung on the fixture. 





Photo courtesy General Electric Company 
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Luminous Ceiling— 
With Mercury 


Ie ADDITION to the basic quantity and qual- 
fty requirements, five factors influenced our choice 
of lighting design in re-lighting this private office. 


These were: 


(1) Ceiling height of 18 feet. The 14 by 16-foot 
office is partitioned off from a larger area. 

(2) Initial cost, including wiring. 

(3) Maintenance. 

(4) Any necessary change in existing air-condi- 
tioning ducts. 

(5) Noise level in the comparatively small area. 


AUTHORS Commercial Sales Engineering Division, Georgia Power 
Co., Atlanta, Ga. This installation was entered in the Georga Sec- 
tion’s 1955 contest for My Most Interesting Lighting Job 
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By J. B. BROWDER 
j. E. SWEATTE 


The 18-foot ceiling height suggested the advan- 
tages of a luminous ceiling, and such a system was 
chosen. Vinyl plastic, in 3-foot-square panels, was 
mounted at a height of 11 feet 6 inches, leaving a 
6-foot 6-inch plenum above. 

As the light source a single 55,000-lumen color- 
corrected fluorescent mercury lamp was mounted 
in a porcelain socket in the existing ceiling outlet. 


Quantity and Quality 

The primary requirements of quantity and qual- 
ity, of course, we checked first. After three months 
of operation average illumination at working level 
was over 50 footcandles, as measured with a cosine- 
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Existing outlet, used by incandescent luminaire in “before” photo (left) is 
utilized by the mercury lamp shown (right) in the 6'2-foot deep plenum. 


and color-corrected high-sensitivity light meter 
our reading on the desk top was 60 footcandles 

average brightness of the ceiling 
We had feared that, with a 


light source, there might be a “hot spot” on 


As for quality 
is 128 footlamberts 
singl 
the plastic ceiling. We found, however, that if one 
is there, it cannot be detected by the eye, or by the 


eamera as is evident from the photo. 


Other Considerations 


With the “Q and Q” factors satisfactory, we next 
checked off against our list of other considerations. 

1) Ceiling height has been effectively lowered 
to 1] 


eet 6 Inches 
2) By utilizing the existing outlet, initial in 
stallation costs included removing the old lumi 
naire, replacing it with the porcelain socket and 
dropping down from the existing lighting panel to 
the ballast in the basement and returning to the 
lighting panel. The existing branch circuit was 
used as the secondary of the ballast to feed the 
lamp. Fortunately, the existing wiring in this area 


provided one branch circuit for each outlet. Total 


cost of the installation by a local contractor was 
less than two dollars per square foot 

(3) Replacement of the single lamp involves re- 
moving only the one plastic panel directly under it 
Use of a street lighting lamp stick facilitates lamp 
replacement by one man from the floor 

4) No changes were necessary in the air-condi- 
tioning system. The duct, now located in the 
plenum 414 feet above the plastic ceiling, fills the 
plenum with cool air which filters through espe 
cially designed holes in the edge of the plastic to 
the working area. In operation we found this 
highly satisfactory. 

5) The remote location of the ballast, in the 
basement, eliminates any ballast noise in the office 
area. Other advantages of this location are the 
savings on re-wiring and on air-conditioning, with 
out the additional load of ballast heat 

The final test of any job is “how does the user 
like it?” The user in this case is well pleased with 
the lighting in his private office —that of C. M 
Wallace, Vice-President in Charge of Sales of the 


Georgia Power Company 





Register Early for 
The Golden Anniversary Conference 


Registration blanks for the 


Boston, in September, will be mailed to all Society members during June. 


for this 50th Anniversary Conference 





National Technical Conference of I.E.S., to be held in 


Register early 
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Visibility of Office Tasks 


om E WORK is seeing work. Almost every 


productive task in an office is performed or guided 
by human eyes. And, since seeing is a complicated 
process, all sorts of factors may influence how well 
and how easily we see. 

A high order of task visibility is needed before 
we can see with ease. Task visibility is influenced 
by the size and contrast of details of the task and 
by the level of illumination provided. It may also 
be influenced by the length of time the task can be 
viewed, but, since the tasks studied in this paper 
were stationary objects, the time may be considered 
long enough to be eliminated as a factor of influ- 
ence. However, speed of seeing is of concern to the 
empleyers of office workers as it may well affect 
the total amount of work performed per employee 
per day. 

Because it is desirable for employees to see their 
work clearly, quickly, and easily, the character 
istics of office tasks which affect visibility are im- 
portant. The authors have made a study of the 
visibility of a number of tasks commonly per 
formed in offices and drafting rooms. These find- 
ings are reported in this paper 

The measurements of visibility were made under 
carefully controlled laboratory conditions using a 
Luckiesh-Moss visibility meter and the test proce- 
dure described in a previous paper.! Twenty foot- 
candles of well-diffused illumination was provided 
on the surfaces of the tasks which were viewed at 
a test distance of 14 inches. Visibility data obtained 
for the tasks were related to equivalent sizes of 
Bodoni Book Monotype.* This permits comparison 
with previously published information on the visi- 
bility of school tasks. Future studies of additional 
tasks may also be readily compared with those 


reported here. 


Typing 

Some extensive studies were made on typing. A 
number of white bond papers suitable for originals 
of letters were selected for testing. These were 
the products of several paper manufacturers. In 
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addition, a number of new black typewriter rib- 
bons with various degrees of inking were tested 
with the bond papers. Cotton, silk and nylon rib- 
bons were included. 

A standard test paragraph was typed on each 
of the paper samples with each of the ribbons. 
The paper-ribbon combinations produced over one 
hundred test samples. An electric typewriter of 
modern design with Elite type was used for the 
typing in order to insure equal pressure on each 
key stroke. Elite type, while somewhat smaller 
than Pica type, is more popular as indicated by 
present-day typewriter sales. From all of these 
samples a best paper-ribbon combination was se- 
lected as the basis for further tests. The same 
paper was also used in the handwriting tests 

The reference black cotton ribbon had a high 
thread count (320 per inch) with medium heavy 
inking. Silk and nylon ribbons with the same 
inking showed visibility equal to that of the best 
cotton ribbon. 

The visibility of black typing on paper, both 
white and colored, appears to be directly propor- 
tional to the reflectance for the range of papers 
tested. This is shown in Fig. 1. It suggests the 
use of good white paper for most office communi- 


eations and forms. If color is needed for coding or 
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EQUIVALENT TYPE SIZE 
VS. PAPER REFLECTANCE 
<o ELITE TYPE, NEW BLACK 
TYPEWRITER RIBBON 





° 4 5 6 : 
PEFLECTANCE OF PAPER 


Figure 1. For the range of reflectances observed, the 
visibility of black typing appears to be directly propor- 
tional to the paper reflectance. 
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long time but it deals with the fou 
y-one eighteen ninety-eight thir 
eyes or, more broadly, a visual 

ence of vision is concerned only f 





. Twelve Point Bodoni 

. Nine Point Bodoni 

. Nine Point Bodoni 

. Eight Point Bodoni 

5. Seven Point Bodoni 
Figure 2. Change in equivalent type size for several 
typing conditions: (1) New black ribbon, 81% reflect- 
ance white paper, 12-point Bodoni; (2) New black 
ribbon, 57% reflectance pink paper, 9-point Bodoni; 
(3) First carbon copy, two copies made, 9-point Bodoni; 


(4) First carbon copy, six copies made, 8-point Bodoni; 
(5) Fifth carbon copy, six copies made, 7-point Bodoni. 


identification purposes, very light tints should be 
used. From the standpoint of visibility, an even 
better practice for color identification is to use it 
only on the top or corner of a page which permits 
applying the main copy to white paper. The two 
top examples of Fig. 2 illustrate the importance of 
paper reflectance in the visibility of typed origi- 
nals. 

All testing of typed paper was performed with 
an opaque background having a reflectance of 
about 60 per cent. It was felt that persons reading 
both original letters and carbon copies would nor- 
mally back them up with a light surface since it 
increases the apparent reflectance and improves 
visibility. The average reflectance of several sheets 
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of typed originals and copies arranged in random 
order was determined to be about 60 per cent. This 
might be a typical background against which typed 
letters are read in an office. At a later time it 
was determined that the typical reflectance of the 
surface paper used to cover many drafting boards 
was also about 60 per cent in service. Therefore, 
the same background was used in the analysis of 
visual tasks involved in drafting. 

A variety of carbon papers having different 
weights and finishes was also appraised and a ref- 
erence carbon paper was selected for further test- 
ing. Fig. 3 indicates the reduction in equivalent 
type size for the reference carbon paper as it is 
re-used a number of times. A visual appraisal of 
typed copies indicated that appearance became a 
factor, at least as quickly as reduced visibility as 
carbon paper is re-used. It appeared from our tests 
that carbon paper might typically be used about 
twelve to fifteen times after which it is generally 
unsuitable. 

The number of carbon copies made at one time 
also had an effect on visibility. This is illustrated 
by the three lower samples of Fig. 2. When two 
carbon copies were made, the first had an equiva- 
lent type size of 9-point Bodoni. When six copies 
were prepared, the equivalent type size of the first 
copy dropped to 8-point. The difference is ac- 
counted for by the cushioning effect of more copy 
papers and carbon sheets. This broadens the area 
over which carbon is applied and does not permit 
as clear. black letter strokes as with a few sheets 
between the typewriter key and platen. 

It has been conservatively estimated that the 
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Figure 3. Visibility is reduced as carbon papers are 
used many times. 
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cost of preparing a typical letter is about one 


dollar. The largest items in this figure are the 
times of the dictator of the letter and the stenogra- 
pher. Materials account for less than two cents out 
of the total. The additional cost, if any, of mate- 
rials which provide a near-maximum visibility is 
insignificant compared with the total cost of the 
letter or to the probable worth of the improved 
appearance and ease of seeing 


Handwriting 


The handwriting tests were performed princi- 
pally on the reference paper of the typing test with 
a number of instruments. The results with black 
pencil are as expected with No. 1 providing best, 
No. 3, poorest visibility. The No. 2 pencil, which 
lasts longer and holds a point better than No. 1 
lead, is an excellent choice for most conditions of 
use as the indicated result is just a half point 
smaller in type size than the No. 1. 

Our tests showed that ball point pens with black 
or blue cartridges are about equal to No. 2 pencils 
in visibility. Samples of handwriting were ob 
served under a microscope which revealed that the 
letter strokes made by fountain pens covered the 
paper with a smoother, more opaque stroke than 
pencils or ball point pens. 

An interesting sidelight on the visibility of writ- 
ing with ball point pens was found in samples 
prepared on ruled paper pads. Here the sheets of 
paper behind the top sheet acted as a cushion to 
surround the spherical pen permitting 
broader and better filled-out letter strokes than 


point, 


samples prepared on a single sheet with a hard 
backing such as a desk top. Pencils and fountain 
pens did not exhibit this characteristic to any 
marked degree. 

Ruled papers and printed forms meant to be 
filled in by hand provide a definite amount of 
space for the writing. When the space allowance is 
small, the size of handwriting is restricted and visi- 
bility is reduced. Many of the printed forms tested 
had severe limitations on space which produced 
type sizes for the writing on them considerably 
lower than those reported for handwriting on the 
reference paper where space was not limited. This 
suggests that business forms be designed with con- 
siderable care to allow adequate space for writing. 
Well-planned forms can be processed quickly with 
less possibility of error than small, cramped de- 
signs. The bookkeeping ledger of Fig. 4 shows how 
visibility is reduced as two entries are inserted in 
space planned for one. 

The test distance used for all visibility measure- 
ments in this study was 14 inches and the equiva- 
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Seven Point Bodoni Four Poiot Bodoas 


Figure 4. Hand-posted ledgers with clear, inked figures 
ean be equal to 7-point Bodoni. Where small figures 
are inserted, equivalent type size can drop to 4-point. 


lent type sizes in the table are effective for that 
distance. However, there are many visual tasks 
performed in the office where the viewing distance 
is greater than 14 inches and the task is viewed at 
an angle from the normal. For example, it was 
found in a survey of the transcribing habits of 
about twenty stenographers that the average view- 
ing distance for their shorthand notes was 21 
inches. In addition, about half of them laid their 
notebooks flat on the desk where the viewing angle 
was about 45° from the normal. This combination 
of distance and angle can reduce the effective type 
size by nearly one-half (from 6.0 to 3.5 point for 
The transcrib- 
ing of notes is one of the most common office tasks 
and a difficult visual one at best (See Fig. 5). The 
use of raised copy holders which position the work 


one example reported in the table). 


so that full visual size is presented can make the 
performance of this task easier and more efficient. 
Even though the illumination is usually less on 
vertical and slanting surfaces than on horizontal 
ones, there is usually a net gain in visibility. Sup- 
plementary lighting for the raised copy would pro- 
vide additional benefits in visibility. 


Visibility of Office Tasks—Fisher-Schmies 





limited data collected on this subject were not in 
luded in the table. However, if the preservation 
of visibility through an extended period of time is 
mportant, this factor may 
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Figure 7. Typed yellow stencil with black cushion sheet 
is greatly improved in visibility over that cut with 


clear plastic cushion sheet. 


bility for preparing stencils which are cut with a 
stylus and for proofreading stencils after they are 


removed from a typewriter 


Printing 


A variety of printed material was examined. 
The equivalent type sizes reported in the table for 
this category do not necessarily correspond with 
the physical sizes of the type used in the various 
samples. In most cases the equivalent size was less 
than the physical size. This difference may be ac 
counted for in the specific configuration of the type 

which may be different from the Bodoni Book 
Monotype 


the opacity of the paper, and the “show-through,” 


the reflectance of the ink and paper, 


if any, of ink from the back side of the paper. 

The “visibility” found for the printed samples 
is not an entire measure of their “readability.” 
Other factors such as the length of a line of type, 
and the leading between lines influence the ease of 
reading. This subject has been covered in other 


literature." 


Drafting 


Close attention to fine detail for prolonged 
periods of time characterizes the job. of drafting 
In recognition of this fact, the amount and quality 
of illumination provided for drafting areas is usu 
ally given careful consideration. 

For the tests on drafting tasks a good many draw- 
ings, both old and new, in pencil and ink, on cloth 
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and paper were selected from the files of an archi- 
tectural engineering group. Most of the drawings 
exhibited both small and large detail, and several 
readings of visibility were made on each. As with 
printing and handwriting, the contrast of a letter 
stroke against its background is a prime factor in 


visibility. This places drawings done in black ink 
somewhat ahead of penciled drawings for similar 
papers or cloths. After an analysis of the prelimi- 
nary data on drawings, a few were selected which 
were representative of the group and further tests 
were made with these originals and with blueprint 
and black and white reproductions made from 
them. 

One typical draftsman’s job is that of making a 
tracing from an original or reproduction. One of 
the tracing papers tested, having a transmission 
of about 50 per cent, reduced the relative visibility 
of an original by about one-half. (Equivalent type 
size reduction was from 6.0 to 4.0). Other papers 
typically reduced the relative visibility to 35 or 40 
per cent of that of the original 

One efficient means of improving the visibility 
of tracing tasks is transillumination. (Lighting 
from overhead could provide a similar increase in 
visibility if enough illumination were supplied. 
For the original drawings tested, a maximum rela- 
tive visibility was reached when the background 
was between 100 and 200 footlamberts in bright- 
ness. The blueprint and black and white papers 
which were thicker and had a lower transmission 
than the originals continued to receive increases in 
visibility as the background brightness was stepped 
up to 300 footlamberts. At this value they had a 
high, though not maximum, relative visibility. The 
difference in brightness needed for the thin origi- 
nals and heavy reproduction papers suggests that 
the lamps in luminous panels be operated on two 
circuits or with fluorescent dimmers. 

The equivalent type size reported for transillu- 
minated drawings was measured with the test room 
lighting of twenty footeandles operating. Without 
the room lighting the visibility was noticeably 
lower. The 75 to 100 footcandles of illumination 
commonly provided in drafting rooms today con- 
tributes importantly to the visibility for tracing 
tasks. General room illumination also adds signifi- 
eantly to visual comfort for anyone working at a 
luminous panel by increasing the brightness and 
reducing contrast in the surround. 

As a matter of interest, Fig. 8 was prepared 
according to methods outlined in an earlier publi- 
eation.* It shows the illumination required for 
equal visibility of some of the tasks reported in this 
paper. The reference condition was arbitrarily 
selected to be typical typing (equivalent to 9-point 
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Figure 8. The basis for this comparison (an arbitrary 
one) is the visibility of typical typing on white paper at 


30 footcandles. 


Bodoni type) as viewed at 30 footecandles, the ree- 


ommended illumination value for the ordinary 


seeing tasks of offices. This gives an indication of 
the effectiveness of illumination as a magnifier in 
improving the effective size of difficult visual tasks 
Any other reference condition that may be desired 
Under other conditions, the 


can be established 


illumination values shown for the various tasks 
would be shifted, although the relative footecandles 


between any two tasks would be about the same. 


Conclusions 
The variation in the visibility of office tasks is 


considerable. Some control over the visual task 
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contrast is possible in offices where care is taken to 
provide the papers, typewriter ribbons, carbon 
sheets and writing instruments which can supply 
Lest visibility, and where skill is employed in 
duplicating processes. In addition, some control 
can be exercised over task size by positioning ma- 
terial that is read at an appropriate distance and 
angle in order to get the benefit of full visual size, 
and by designing office forms with adequate space 
for writing, for example. 

As helpful as the above practices may be in pro- 
viding improvements in visibility of some measure- 
able degree, the inherent visibility of many tasks is 
of such a low order that light, properly applied, 
must be the solution to better seeing. General 
illumination supplied with a high order of visual 
comfort, without reflected glare (usually), and of 
an amount fitted to the character of the task, is one 
primary method of improving visibility. The use 
of supplementary lighting devices which control 
distribution and brightness for a particular appli- 
cation, is another. There are many opportunities 
for equipment manufacturers to provide new de- 
signs which fit specific needs. Among these might 
be a luminous typewriter platen for proofreading 
stencils in the machine, lighting for the typewriter 
margin scale and key guide, illuminated dials for 
ealeulating machines, luminous panels with con- 
trollable brightness, and lighting for the several 


kinds of raised copy holders. 
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centers in the plenum. All plenum surfaces are 

painted with high-reflectance gloss white 
Low-voltage controls, located on the desk, per- 


oF | 


mit the choice of 33. 66 or 100 footeandles illumi- 


nation 
Brightness balance has been obtained by repaint- 
ing all wall surfaces, by bleaching the dark wood- 


work and furniture to increase reflectances and 


improve brightness ratios. New carpeting has re- 
placed the original dark carpet. 
Reis 
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a Controlled Visual Environment 


M. REIS 








Room Statistics 


e Reflection Factors Sef After e Illumination Levels 
Walls 1° 73% Before—15 ft-e 
Wainscot 2° 30% After—33, 66 or 100 ft-e 
Carpeted Floor 2% 28° e Brightnesses at 100 ft-c* 
Table and Desk : : Plastic Ceiling 160 ft-L 
Chairs vi Task 96 ft-L 
e Brightness Ratios Walls 35 ft-L 
Maximum in room—14.5 to 1, between plastic Table 32 ft-L 
and wainscot Chairs 25 ft-L 
Maximum in normal field of vision—8.7 to 1, Floor 23 ft-L 
between task and wainscot Tile Ceiling 17 ft-L 
Foveal field—3 to 1, between task and table Wainscot 11 ft-L 
e Load e Cost 
Before—3 kw, with two 1500-watt indirect Demolition of False Ceiling $ 175 
incandescent fixtures 72 strips installed and low voltage 
After—3.6 kw, with 72 48-inch T12 rapid control 1,001 
start strip fixtures Plastic tile and hangers — installed 1,268 


beat os Ss =. 
© Watts per square foot Painting and Bleaching 720 


100 ft-e 5 e Cost per square foot — $5.10 

66 ft-e 

ona *All brightness values are an average of three readings by the 
33 ft-e é author using a Luckiesh-Taylor brightness meter 
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Engineered Home Lighting 


Using Prismatic Lenses and Refractors 


By CLARENCE C. KELLER 


= 
oo OF THE technical progress of the last the most poorly lighted places about the home. 
irs has reached the home level. Engineered More than half of the home accidents, 51.7 per cent, 
heating systems have replaced the tradi take place at these locations, and in the yard, gar- 
eplaces; and engineered kitchens, bath den or driveway, and the inside hall. These are 
rooms and laundries are now commonplace Engi the most dimly lighted locations at night, when 60 
hting can be found everywhere but in the per cent of the accidents occur. The major danger 
an make homes as safe, convenient and spots, porches and outside steps, yard or ground, 
by night as by day; as safe, convenient kitchen and halls, account for 70 per cent of the 
‘table every day as they are occasionally accidents. Outside steps, porches and grounds, 
light alone on good days. This includes which account for 42 per cent of the accidents, are 
al areas outside the home such as steps, often not lighted at all after the sun goes down 
walkways and driveways that are so Along with the kitchens, halls and stairs, ete., these 
afety, convenience, comfort and are ideal places for engineered lighting 
nst intruders Another significant fact is that 30 per cent of 
ns of visibility, efficiency and comfor all accidents oceur to the hands and fingers. This 


lly solved i he modern home b: suggests reliance on the sense of touch in the 
absence of sufficient light. 
The most important tool of the illuminating 
conce] engineer in planning any lighting installation is 
rune the photometric distribution curve. It is the chief 
yineering source of data available to him in the prediction of 
vironmental lighting, 
is determined largely 


he latter is mos 


judieior ise of portable lan ps 
fixtures ; ‘r, by planning 
the same n 0 * mechanical 
ded upon 
S subject re 
vy. The basic purpose of a 
is self-preservation. People actually cannot 
without shelter. It is strange to find in 
hese havens of physical, aesthetic 
are hig! ly dangerous places 
Council reported that in 1953 
homes 4,350,000 accidents severe 
treatment, and 29,000 accidental 
alarming figures are even more sig 
it is realized this is an increase from 
idents in 1949 
diagram in Fig. 1 will show that 
the victims met their unfortunate 
thes and outside stairs. These are Figure 1. Where accidents occur in the home. Giving 
emphasis to the fact that the majority of accidents occur 


at locations that are usually poorly lighted, and that 
nference of the 2 “ o 7 
1955. Cleveland would benefit most from the application of engineered 


N. ¥ distributions and equipment. 
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Figure Z. Equipment with miniature street lighting 


distribution applied to underside of overhang on a 
modern home, to provide adequate and essential pro- 
tective lighting. Equipment is rugged, dirt and bug- 
tight and easy to maintain. In the daytime it is in- 


conspicuous, 


Figure 4. 
tribution in a bracket fixture, applied to garage entrance 
for driveway and grounds lighting. 


Figure 5. Flush equipment built into eaves, with a 

downward distribution having a moderate lateral spread. 

The emphasis here is on lighting the vertical surface of 

the exterior wall, and brightly lighting visitors at the 
entrance. 
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Horizontal and lateral distribution through 


maximum candlepower for the installation 


Figure 3. 
angle of 
shown in Figs. 2 and 4. 


the results to be achieved and the selection and 


placement of the equipment to produce these re- 
sults. It was the use of performance data in this 
manner that was, in a great measure, responsible 
for the 


field of commercial, 


advance in application techniques in the 
ial, industrial and street lighting. 

In the examples shown in Figs. 2 to 23, the 
reader may find suggestions as to how these engi 
neering considerations may then be applied to his 
own problem 

The more completely our homes become engi- 
neered, the safer, healthier and more comfortable 
will be the vast majority of people; and statistics, 
particularly accident and crime, show that we have 


already waited longer than we should have in in- 


troducing, on a large scale, engineered lighting in 


the home 





— 





pt 


Figure 6. Section showing installation and vertical dis- 

tribution curve of recessed prismatic lens unit. Note 

how through location of lighting unit and selection of 

light distribution the light pattern fits the requirements 
of lighting the entire doorway and steps, 
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Figure 8. Flush equipment built into ceiling of porch 


Figure 7. Approach lighting, for protection and recog- 
type of intensive distribution required to 


nition, from a built-in flush wall unit that sends out with the 
light in a tilted down, fan-shaped manner. The unit is 


unnoticeable in the daytime. 


deliver 25 footeandles over the porch. 





Figure 9. Post-type refractor for grounds lighting. 
having a typical asymmetric, street lighting distribution 
aimed at the driveway. The back half of the refractor 
spreads light at a lower but sufficient intensity around 
the lawn. The drawing above right shows the fan-shaped 
horizontal light pattern, while drawing at right shows 
the vertical distribution indicating how the light is con- 


trolled downward. 
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Figure 10. (Above) Recessed, flush incandescent lens 

lighting for general lighting, plus localized recessed 

incandescent lens lighting over sink. The latter has a 

concentrating distribution to pile the light on the sink 
operations. 


(Right) Section through recessed prismatic 


Figure 11. 
Unit pro- 


lens unit mounted over axis of kitchen sink. 
vides concentrated distribution across sink with wide 
spread pattern along sink. 





Figure 12. Recessed flush, incandescent lens unit con- 

centrating light on a home laundry operation. Engi- 

neered lighting of this sort is ideal for the fixed-location 
industrial tasks in homes. 
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Figure 13. The above sectional view indicates how light 

is directed so as to utilize the major intensity at the 

point on the work that must be seen, with adequate 

general room lighting to provide good visual conditions. 

Note that the lighting unit is located slightly in front of 

the ironer so that no shadows are cast by the operator 
while working. 
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Figure 14. Combination of recessed, lens-enclosed, low- 


brightness fluorescent ceiling unit for general illumina- 


tion, plus localized recessed incandescent lens lighting 


over the sink and the range. 


Recessed flush, incandescent lens equipment 
for general lighting. Safety 
from the door, that can light the room. 
lamps in this instance are properly located to the side 
conditions free 


Figure 16. 
requires a unit, switched 


The portable 


providing best visual 
Unit when located in front 


of the student 
from annoying reflections. 


of work, ie. with work between eves and light source, 


produces either distracting or annoying specular re flec- 
tion or reduction in ability to see due to dimage from 
diffuse sources. Convenience also requires a general 
lighting unit for good housekeeping clean-up purposes. 


I’) ismatic Le nses and Re rac 


fors in Home Liaghtina 


Figure 15. Highlighting the glass, china, silverware 
and napery on the dining table from a recessed flush, 
incandescent lens unit, with general diffuse lighting 
provided by the corner portable. 








Figure 17. Den lighting with a double lens unit, incan- 

descent, recessed flush; located over edge of table so no 

surface reflections come back to the writer, and shadow 
is under the hand. 
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Figure 18. (Above) Bedroom with recessed flush, in- 

eandescent lens unit for general lighting. The same 

considerations apply here as in the boys’ room. Safety 

and convenience are best served by a general lighting 
unit switched from the door. 


Figure 19. (Right) Bath-tub lighting. Both safety and 

cleanliness are best served by individual lighting of the 

tub. An efficient way is shown —a recessed flush, in- 
candescent lens unit in the ceiling overhead. 


Figure 20. Living room with wall lighting from re- 
cessed flush, incandescent lens units. Here, where 
groups gather for relaxation and pleasure, an element 
of laterally diffused lighting is desirable. This cannot 
be accomplished directly with overhead equipment, but 
it can be provided by indirect diffuse reflection from 
the walls. This light comes at the right angles to soften 
face shadows and improve personal appearance. Such 
wall lighting also provides satisfactory emphasis for pic- 


tures and other wall decorations. 
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Figure 21. Cross-section and face view through recessed 
prismatic lens unit showing distribution of light on 
picture. In order to avoid specular reflections from the 
pictures, it is necessary to direct the light at an angle of 
15 degrees from the vertical and to secure uniform 
vertical illumination. The angle of maximum candle- 
power should be directed near the bottom of the area 
to be lighted. Further, in this installation, the pris- 
matic lens is concave into the ceiling which insures 
lowest possible brightness toward the eyes of the ob- 
server. 


Ke ller 





Figure 22. 


mirrors 


Recessed full, three-quarter or half-length 
can 


be well-lighted by installing equipment 


Figure 23. 
flush in the overhead soffit as shown. 


Hallways in the average home are danger 
spots, accounting for 12 per cent of all home accidents. 
They should be free and clear of obstructions, and are 


not well-suited to the placement of portables. Here the 
lighting is from recessed flush, incandescent lens 
equipment. 


DISCUSSION 


As a general conclusion, vA ll that the 
invention considered by many » of greatest 
man is still the / 


ens 
Lil 


service to 


plication in the home 
field is charged with great pot 


potentials. 


Ke.uer:* Thank you, Mr Staley, 


constructive 


for your 
suggestions. I, 


s and most 


too, 


rations were available of the compara 
the coneave lens, used in homes. 
no doubt , following the basic premise 
iper, the same principles of ‘ontrol and applied 
ng that have resulted in comfortabl 
installations 


velopment, 


and efficient 
in commercial and institutional in 
un and mu app! to the | 


om¢e 


; 


i will be 


supplement 
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A.LA. Pile No. 31/ 


|.£.S. LIGHTING DATA SHEET | 


* 


INSTAL 


a 


LATION AT EAST END FEDERAL SAVINGS AND LOAN ASSOCIATION 


5912 PENN AVE., PITTSBURGH, PA. 


Lighting a Bank 


LIGHTING OBJECTIVE: 


employees and customers of the bank. 


To provide adequate illumination and a pleasant atmosphere for the 


GENERAL INFORMATION: The relighting of the bank shown above constituted part of the re- 


modeling job on one of the oldest buildings in the shopping district. It is a long and narrow 


bank measuring approximately 200 feet by 23 feet; ceiling height is 14 feet except at the sides 


(beyond the coves) where it drops to 12 feet 6 inches. Surface characteristics are as follows: 


ling (above and below co 


acoustic plaster 
walls, plaster 
upper 
in niche 
vd 
or, marble 
columns, marble 
counters, marble 
main, deal plate 
main, front side 
customer, writing desk 
desks 
top, linoleum 
side, steel 
chairs, plastic cover 
partitions 
railing, wood 
low partitions, wood 


and fluted glass 


light gray 70% RF 


light green 60% 
coral 50% 
walnut 

gray 


black 
black 

red 

black 

light green 
gray 

dull green 


walnut 


20% RF 


INSTALLATION: Figure 2 shows the location of all lighting equipment. Ninety-four specially 
designed fluorescent two-lamp troffers (Pittsburgh Plated Products, Pittsburgh, Pennsylvania) 
are recessed in the ceiling and located in twenty-four parallel rows, (twenty-two rows of four 


(over) 


{te ‘on ona ‘WIV 





Lighting a Bank (Continued) 


GLOBE LIGHTING F c ; IN 
CATALOG NO KC-i30-40R/5S 
PITTSBURGH REFLECTOR 
CATALO NO. OL-ISO-E 


WESTINGHOUSE ELECTR 
ATALOG NO. CD -80 


offers each and two rows of three troffers each), perpendicular to the coves. Th 


oves are formed by seventy-nine single lamp “cove-lites” 


No. KG-130-40/RS 


e two parallel 
Globe Lighting Products Ine. catalog 
equipped with Alba-Lite glass. Twelve luminous indirect 
naires with plastic bottoms (Westinghouse Electric Corporation catalog No. CD-80 
a , 


28 inches overall over the « 


two-lamp lumi 
are suspended 

lireetors’ section and just inside the front entrance 

standard cool white rapid start fluorescent lamps are used throughout 
Six downlights 


Forty-watt T-12 


Pittsburgh Reflector Company catalog No. DL-150-E 
de frosted general servi 


, with 150-watt A-23 
ins e lamps and square extensive distribution lenses, are recessed in the 
ling at the front entrance and rear of corridor. 


Five downlights (Solar Light 
{ ompany catalog No ] 0 


Manufacturing 
30 floodlamps and concentric ring louvers are recessed 
er writing desks 


. with 75-watt R 


as follows 


Lighting designed by George R. Simons, Architect, 6304 Penn Ave., Pittsburgh, Pa. 


and L. T. Knight, Illuminating Engineer, Duquesne Light Co., 435 Sixth Ave., 


Pittsburgh, Pa.; lighting installed by Yates Electric Co., Butler St., Pittsburgh, 
Pa. 


Lighting data submitted by Armand Zitelli, Duquesne Light Co., 435 Sixth Ave., 


Pittsburgh, Pa., as an iliustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXI_ 6-5 





Luminous Interiors for the Home 


7 NTIAL lighting Is expanding and 


moving away from many of the earlier concepts 
New approaches to methods and forms of lighting 
are constantly evolving in this field as well as in 
the others. This is to be expected as we look at the 
whole field of 


witnessing an amazing succession ot new construc 


residential development. We are 


tion methods, new materials, new services and a 
widespread acceptance of scientific and technolog 
cal advancements in the residential world because 
they are good 

In the past much of our residential lighting 
knowledge came from experience gained in some 
model house or perhaps an individual’s home 
Seldom are these opportunities found without so 
many drawbacks and disadvantages that the origi 
nal objectives either become lost or distorted by 
unforeseeable and unbelievable conditions. They 
seldom provide the circumstances for sound tech 
nical and artistic study. Seldom are they available 
for unbroken periods of time to permit the study 
even though they may possess great merit in them- 
selves 

This paper reports an exploratory study into the 
field of 


service 


j 


lighting for lived-in rooms rather than 


rooms for the home, in which essentially 
entire walls and ceilings are made luminous either 
reflecti n 


by transmission (self luminous) or by 


luminous An entire room was built for this sole 
purpose and was operated as a laboratory piece of 
equipment, although it never gave any evidence of 
being therapeutic. Considerable study was devoted 
toward making it a simple but beautiful atmos 
pheric room. The Appendix section of the paper 
deseribes the materials, the variables, methods of 
testing and the constants 

Two basic experiments were conducted in the 
room with 25 observers using 48 combinations of 
brightnesses of three principal wall and ceiling 
areas. Actually there would be no difficulty in 
creating several hundred combinations. 

One area of testing sought to learn the combina- 


tions of brightnesses that would receive high accept- 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, Septembe 6. 1955. Cleveland 
Ohio. AUTHOR Application Engineering, Lamp Division, General 
Cleveland, Ohio 


Electric Co., 
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By E. W. COMMERY 


ance when the lighting is considered for an evening 
in which relaxing pursuits are the principal objec 
tive. This was essentially subjective reaction and 
esthetic satisfaction; not a matter of production, 
efficiency or sales, but an intimate personal evalua- 
tion. A gratifying correlation developed between 
the observers and the room as may be seen by refer 
ring to Fig. 14 where the spheres show the location 
of high acceptance. Their fine grouping is encour 
Table |] 


sets forth the brightness values which were highly 


agement for further subjective testing 


preferred. These, it may be noted, are substantially 
It must be remem 
15 ft by 

may affect the 
than the 


lower than might be expected. 
bered that the intimacy of a small room 
17 ft 6 inches by 8 ft 2 inches 
individual to a greater extent larger 
higher ceilinged spaces found in schools, offices and 
stores. Then too, the intended use of the room, 
relaxation, also places greater limitations upon the 
room than would work pursuits. 

Can there be lighting conditions that are highly 
acceptable in this room for both relaxation and 


easual reading? As the work was completed it was 


TABLE I — Combinations of Wal! and Ceiling 
Brightness Rated Excellent for Relaxation. 
Average acceptance 85 per cent for 25 observers. 


Luminous Luminous Bracket 
Wall Ceiling Walls Floor Footcandles 
ft-L ft-L ft-L ft-L at eye 


r 14 off 20 or 1 


14 11 
1 


21 


Other values from actual measure 


at approximately 20 ft-L may be used with 
1es fror off’ at 14 ft-L to values up to 90 ft-L. Med 
values wall brackets required 
Luminous-wall values at approximately 30 ft-L may be used wit 
ceiling values fror on” at 20 ft-L to 85 ft-L. Medium to hig 
values of wall brackets required 
Luminous-wall values at approximately 40 ft-L may be 
ceiling values from 25 ft-L to 80 ft-L 
Luminous-wall values at approximately 50 ft-L may be used wit 
eiling values from 45 ft-L to 80 ft-L. Medium to high wall bracket 
values included in both the 40 and 50 ft-L luminous wall ranges 
d With the lumi 
nous wall brightness between 20 and 50 ft-L the brightness of the 
40 to 85 ft-I Medium to high wall-bracket 


oughout this entire area 


A more generalized limiting statement would be, 
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Figure 1. (Left) The plot of illumination from the luminous ceiling suggests an inflated sheet tied to the corners 

of the room, The 25 measured points are at the line intersections. The test plane itself is horizontal and at 30 

inches. The light output is reduced to provide 9 footcandles at the room’s center. The lighting at full value for the 
room averages 43 footcandles. The footcandle is the unit of the vertical scale. 


Figure 2. (Right) The even general effect of the luminous ceiling is shown. Fig. 1 represents the corresponding 
light distribution. 




















Figure 3. (Left) The distribution of light from the luminous wall measured on the horizontal plane is shaped and 
hangs like an awning at the wall. The light output is reduced to provide 9 footeandles at the room’s center. The 
average full lighting for the room is 17.5 footeandles. 


Figure 4. (Right) The increased openness of the room is suggested when the wall becomes luminous from floor to 
ceiling. Refer to Fig. 3. 


Figure 5. (Left) The saddle shaped lighting distribution is provided by long horizontal wall brackets on the two 
ends of the room. Normal voltage operation provides 9 footeandles at the room’s center. Average horizontal plane 


illumination 15 footecandles. 


Figure 6. (Right) This valuable supplementary lighting effect is plotted in Fig. 5. 
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TABLE Il — Combinations of Wall and Ceiling 
Brightness Rated Either Unacceptable or 
Acceptable for Casual Reading. 


Luminous Luminous Bracket 
Wall Ceiling Walls Floor 
ft-L ft-L ft-L ft-L 


Footcandles at 
Reading Plane 


Not acceptable (25 observers 
4 4 


> 


Acceptance Average 80 per cent (25 


found that there is a coincidence area for both 
attitudes and visual pursuits. It is located between 
30 and 50 footlamberts for the self luminous wall 
and 45 to 85 footlamberts for the luminous ceiling 
when used together and when supplemented by 
medium to full lighting from the wall brackets. 
The highest rating conditions for both pursuits are 
shown in Table II across the lower three asterisked 
lines. These acceptances were over 90 per cent. 
The second area of testing sought to learn the 
combination of brightnesses that would be preferred 
for casual reading, recognizing that the results ob- 
tained could not be turned around to establish how 
much light people would select for reading. The 
question was never “how much” but rather what 
condition would you prefer and that, of course, took 
in everything within the field of view when read- 
ing one of our medium-gloss 


well-printed weekly 


TABLE Ill — Brightness Values Created When Each 
of the Three Sources of Light Is Used Independently. 
(Values in Footlamberts.) 


Illumination 
Reading 
Plane Fc 


Source of Floor Curtain Bracket Luminous Ceiling 
Light Center Wall Wall Wali Center 


Luminous Interiors for the Home 


Figure 7. The three separate distributions shown in 
Figs. 1, 3 and 5 are combined to form this composite. 
Each was adjusted to the same illumination value (9 
footcandles) in the room’s center. The lighting now 


totals 2 


footeandles at the center point. 





























Figure 8. Some of the qualities of the experimental 
room are indicated when all three of the extended area 
sources of light are combined. Fig. 7 represents the 
illumination values measured on a 30-inch high hori- 
zontal plane. When all three components are operated 
together at normal voltage the average illumination for 


the room is 75 footcandles. 


magazines. Table II summarizes the prevalence of 


choices. Here significantly there is a complete re- 


jection of eight of the conditions. Some interest 


may be attached to the related footcandle values 
The rejected points are identified by the white 
circles around the vertical columns in Fig. 13 
Note the close brightness relationships between the 
reading surface and the floor in many of these 
conditions 

The amounts of light that can be successfully 
introduced into the design of any room in the home 
is dependent upon a large number of variables 
that are entwined in both the decorating and 
family use objectives. For example, living and 


family rooms designed to meet the needs of the 
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Fig. 9. Each of the three sources of light has its individual quantitative and qualitative characteristics. 
values from each are plotted for reading when seated in a normal position along each of the four walls. 


Footcandle 
A plot of 


the illumination at the eye from the entire surround when reading is also shown as a broken line throughout. 


Figure 10. The close ratios of reading plane to back- 
ground brightness is evident in many of the obtainable 
lighting combinations. Low specular reflections from 


the page are demonstrated by the blackness of the type. 
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family of today must carry a greater burden of 
service than ever before. Today’s new room is an 
and that 
that the 


More than ever this suggests the need for some 


overworked one points to the greater 


ranges of service lighting must meet. 
simple approximate starting point for the lighting 
design. 

We have been experimenting with a system 
which starts by selecting a single gross figure to 
establish a value for the lumens that must be gen- 
erated by the light sources for the room being 
studied. The size of the room in square feet multi- 
plied by a lumen-per-square-foot value starts the 
design. After that the designer selects and locates 
the equipment he wishes to use to meet (a) the 
seeing needs of the family and (b) to create the 
desired atmosphere. In principle the procedure is 
similar to the one used in designing a heating sys- 
tem. The furnace when called upon must be able 
to deliver a given design value of heat per unit of 
heated to 


prescribed range of temperature 


time or the house cannot be meet a 


The heating designer works from sets of con- 
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Figure 11. (Left) The atmospheric qualities and eye comfort of the lighting are indicated at this game table. 


Figure 12. 


(Right) No fill lighting of any kind is used to obtain photographs such as this one and the one in 


Fig. 11. Delightful luminous soft modeling is easily achieved for any evening at home. 


stants that have been derived from theory and 
experiment. One seldom encounters modern heat- 
ing systems that fail to meet normal living re- 
quirements. The lighting designer for the home 
ean look forward to the same procedure. One of 
the principal steps can be the selection and use of 
lumens-per-square-foot for the given room and its 
purposes 

During the last several years we have used a 
light conditioning standard which when applied to 
the normal family living room provides 20 to 25 
footcandles at each of the family activity centers 
and an average value of from 5 to 10 footeandles 
It is closely related to the 


minimum set forth in the Illuminating Engineer- 


throughout the room 
ing Society’s “Recommended Practice for Resi- 
dence Lighting.” After a review of many of these 
installations, and they have been accepted and ad- 
mired by thousands of homemakers, we find that 
they have averaged 70 lumens per square foot. 
To achieve this acceptance the large areas and 
surfaces were reasonably light and all of the port- 
able lamp shades and large fixture areas had 
brightnesses that did not exceed 150 footlamberts. 

Now reviewing the data from the measurements 
made in our luminous-area test room we find that 
all but one of the most favored choices went above 
the 70 lumens per square foot design value. Re- 
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ferring to Table II the asterisked lines point to the 
most successful conditions for both relaxation and 
reading. The first and second asterisked lines 
represent the lighting being operated from 50 and 
100 generated lumens per square foot respectively. 
while the last three asterisked lines represent the 
lighting from 113, 126 and 142 generated lumens 
per square foot. It is especially significant to note 
how moderate the brightnesses of the principal 
areas of the room are at this last value. Obviously 
the room and the lighting must have supplied a 
great sense of tranquility and effectiveness to have 
attained such universal acceptance. All this lends 
considerable support to the general magnitudes of 
the lumens per square foot now being discovered 
for homes; where both relaxation and reading are 
the criteria. 

The graphs, photographs and captions carry 
additional information that is best told by illus- 
tration. Much of it is in addition to the two basic 
observational experiments since very extensive illu- 
mination measurements were made; some of these 
are indicated in Figs. 1, 3, 5, 7 and 9. 

The room possesses fascinating qualities and it is 


remarkable how wide was its acceptance. Its ver- 


satility opens up new vistas in the world of design 


for the home. Large extended areas of light, when 


installed under dimmer control, can be used in com- 
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Figure 13. (Top) and Figure 14. (Lower) A model sealed at one inch equals 10 footlamberts for three variables 
provides the means for arranging and observing quantitative and qualitative studies of the luminous environment. 
Each of the 48 observation test conditions is located in space — defined by the brightness of the luminous wall 
and ceiling. The third dimension, the height of each small vertical column, is the average brightness of the wall 
on which the brackets are placed. The black lines on the co'umns are 10 footlamberts apart. Three small «phere 
sizes were used to identify the percentage acceptance of each of the 48 tested conditions. The largest, the medium 
and the smallest which is also black indicate 60 to 96 per cent, 40 to 60 per cent and 6 to 40 per cent acceptance 


respectively. The flat white rings represent zero acceptance. 


Figure 13. (Tep) The acceptances for reading are arranged here. Direct comparison with Fig. 14 (below) indi- 
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binations to bring about qualities 
scarcely ever been experienced in the 
sign. We never need be tied down to the lesser 
seale of reflecting surface These few beginnings 


point the way to some of the design problem 


and reading under identical conditions. Also 


cate the shifts that take place between appraisals for relaxation 


refer to Table Il. The small numerals show the illumination at the reading plane for each condition. 
The acceptances for relaxation in the room indicated here may be further studied 


Figure 14. (Lower Picture). 
the columns show the illumination at the eye when 


by referring to Table 1. The small numerals at the bases of 
viewing horizontally across the room. 


Lumu OuSs Inte rwrs for the Home C'omme ry 





conversa DISCUSSION 
not make a 


‘ . DoMIN BERLE SPENCER:* Mr. Commery’s paper 
All of ( 1 | ENCE! nmer) paper 


is a 
ims. 
milestone in the field of residential lighting. Here a “lived 
room” has been designed, as it should be, for both relaxa 
ual tasks. It is indeed a pleasant surprise to 
interior which satisfies the most stringent 
; ; r the luminous environment ave so far been 
deciding ' he) 
s he 3:1 ads q l os criterion; 
ghted room : 
gives even iower ratios 
eriterion would allow an 
brightest and darkest large : i ! room 


shows that the maximum li ri much 


H max 
H 


for relaxation. From Table II similar ts are obtained 
f . 
or casual reading 


H max 


3.4= H 


maximum helios ratios for the five combinations which 

given high ratings for both relaxation and casual read 

; 2.43, 4.82 and 3.90. Nearly all the com 

considered acceptable for reading aré adjusted 

ceiling is somewhat brighter than the luminous 

only one case is the luminous wall slightly brighter 

luminous ceiling. On the other hand, for relaxa 

almost half of the preferred combinations employed a 
wall that was brighter than the ceiling 

per shows that luminous ceilings and luminous 

be combined to give a wide variety of interesting 

in residential] lighting. The 1 criterion is satisfied 


ill eases. A surprising result is that slightly lower helios 


ratios were chosen for relaxation than for work a choice 


ch contradicts the prevalent idea that |: eontrasts are 


e in rooms used for recre: } quantities 


preferred are not as high as : ir installed in 


iffices, drafting rooms, and schools, they are in some cases 


about twice as high as those which have previously been 


employed in similar interiors. If we become accustomed to 
good lighting in residential interiors, our ideas of suitable 
quantities of light may be revised upward. 

This paper is the starting point for the use of properly 
ngineered quality lighting in homes. It opens a new vista 
of design and flexibility to architects and interio~ decora 
tors. It is to be hoped that many of them will experiment 
with the varied aesthetic effects which can be obtained 

boundaries of quality lighting 
ge and E. H. Sautrer:** The Society is indeed 


having a series of unusual conditions leading 


1) That there is a Mr. E. W. Commery with an exceeding 
y large fund of knowledge of residence illumination 


b) That he is willing to place this fund of knowledge 


the disposal of the Society. 


c) That he is associated with a company willin 


his disposal all the equipment and assistance necessary 


carry out a survey. 
An investigation of residence lighting, taking 
ideration the combination of luminous ceilings 


_ 


to the extent shown in this paper, is certainly a novelty 
well worthy of thorough study. The fact that Mr. Com 


mery has not attempted to reach any definite conclusions is 


of Connecticut, Storrs, Conn 
** Elec al Testing Laboratories In New York, N. Y 
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im our estimation, merely an admission of the magnitude of 
the problem 

Having served as guinea pigs, we feel that much knowl 
edge should come from the study. A single series of the 48 
observations is not, in our opinion, sufficient to reach any 
thing but the most ele mentary conclusions. Our feelings 
after completing the observations were that in the sequence 
of changing conditions where low brightness might follow 
high, and vice versa, the evaluations probably were not 
consistent. A low value seen from a still lower brightness 
might appear entirely satisfactory, whereas should it follow 
a high brightness, it would appear to the contrary. This 
merely means that pe rhaps the conditions should in each 
ease have a constant value between each change, so that 
each condition would be approached from a standard condi 
tion. 

Figs. 13 and 14 show a considerable gap in the bright 
nesses of the luminous ceiling in the range between 90 and 
150 footlamberts. For relaxed conditions there are not 
satisfactory conditions about 160 footlamberts. It will be 
interesting to know what would happen in this gap 

We hope that Mr. Commery will carry this test further 
and present before the Society his additional conclusions 
So far the indications would seem to be that wall bright 
nesses should the future receive very careful considera 


tion 


L. E. JoHNsON:* This research must certainly be consid 
ered to be one of the significant milestones in our search for 
the brightness patterns which will provide comfortable and 
satisfying visual environments 
I understand that Mr. Commery has not had a chance to 
compare the results of this subjective analysis with calcu 
lated comfort responses. It would be interesting to see how 
they do compare 
Perhaps this research indicates that we may someday 
able to specify brightness patterns for other moods 
stimulation, buoyancy, coziness, casualness, frivolity 
s is being done now in some cases 
ial and error is involved 
whole new concept of illumination is ope ned by 


type of work The time is fast a 


now, when we can no longer be satisfied with providing so 
called adequate levels of incident light with certain bright 
ness limitations but must consider the entire visual pattern 
What this means, of course, is that we must get on with 
our studies, and research if possible, to learn what this 
business is all about. We congratulate Mr. Commery for 
taking a significant step forward in this direction 

E. W. Commery:** The three diseussors of this paper have 
been most generous and encouraging. It is gratifying since 


each in turn has devoted a substantial part of their lives in 
*Northern States Power Co., Minneapolis, Minn 
** Author. 
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an area, which wou ecially qualify them to evaluate 
this work 

This paper reports o i series of exploratory 
studies in which light is primary media for the 
creation of mood, atmosphere, ilness and perhaps the 


style of rooms for the home. 


Light can be 1 ad gatively that the room will feel 


neglected, tired and even old. Many of us have noted this 


all too frequently 

Today we want to know how to design up to the limit 
Today we want to know how people react in rooms in which 
light is integrated into the structure Today we need to 
study the total problem in full seale rooms, so that ulti 
mately we lll not only be functionally successful, but 
successful in the eyes of all the related designers whose 
efforts contribute to a suecessful home. 


ly on the threshold of a new era in light 


We are potential 
ing design for residential interiors. This contribution is 
offered to aid in establishing design fundamentals. 

Dr. Spencer was especially appreciative of this work. 
The high acceptance of closely related brightnesses reflects 
her sincere objectives. Through the careful handling of 
color, textures and patterns, the room did not appear sterile 
or monotonous. This has so often been the case, when mono 
tone or closely keyed rooms, having brightness ratios of 
approximately one to one have been produced. 

Mr. Little and Mr. Salter have made helpful suggestions, 
which are consistent with the exploratory nature of this 
project. At this time, all we wish to say is that we were 
able to create a room having remarkable characteristics for 
a new way of living. Basically we subjected many individ 
uals-to the effects of changing values of brightness from all 
six of the room’s surfaces before we attempted to con 
duct a regular series of experiments. Satisfactory ratios 
f ceiling to wall brightness, and vice-versa, were being 
sought as well as the absolute values of these surfaces. All 
observers were taken back and forth across the condition of 
equal wall and ceiling brightness fourteen times. The major 
effort was devoted to the areas of wall and ceiling bright 
nesses between 10 and 100 footlamberts. Time was not 
available for a careful study above the 100-footlambert 
range. However, ten points representing available extremes, 
above this 100-footlambert level, were included for the 
record at this time. 

Mr. Johnson proposes a fascinating realm for further 
subjective testing when he lists the possibility of creating 
rooms that may be depended upon to provide casualness, 
frivolity, dignity, ete. It is not unreasonable to assume that 
these qualities can be intensified in rooms that have already 
been designed to provide the emotional response which he 
suggests. We can all strive to know more about the effects 
that lighting design can be depended upon to produce under 
all known conditions of design. More studies to determine 


the constants are in order. 


Luminous Interiors for the Home—Commery 





Here and There with I|.E.S. Members 





CHECK for Sustaining Membership in I1.E.S. is presented 
to President R. F. Hartenstein by J. H. Mead, Vice-Presi- 
dent, Southern California Edison Co. (left). At right is 


Roy Dahlin. 


rWO events were featured at the New York Section’s 
April 19 meeting. One, shown in photo at left, was the 
presentation to Miss Caroline Horn of the certificate of 
Member Emeritus. Section Chairman Lou Goren made 


the presentation. Also at this meeting, the Section’s 


SA TELECAST 


‘ 


TV interview of Willard Allphin on station CHCH-TV, 
Hamilton, Ontarie, was conducted by Miss Teddy Forman. 
Mr. Allphin ad-libbed answers to some lighting questions 


propounded by Miss Forman. 


GUEST speaker at the Milwaukee Section’s March 22 
meeting was Dr. D. A. Frantz, right, optometrist from 
DeKalb, LL, who discussed the National Optometric 
Association booklet, “Home Lighting and Televiewing.” 
The other speaker on the program was I. L. Iling, left, 
who spoke on quantity and quality of illumination. The 
ESM emblem stands for Engineers Society of Milwaukee, 
of which the LE.S. Section is an affiliate, and in whose 
building the meeting was held. The meeting was a joint 


one with the Wisconsin Optometric Association. 


MMILJ contest winners were decided. They are: lL. to r., 
in photo at right: Harold Peters, third prize (co-entry 
with Gerald Gillen); H. L. Sykes, first prize and R. G. 
Williams, second prize. The meeting was held in the G-E 


auditorium in New York City. 
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The Fort Worth Story — 


Regional Conference with a Texas Accent Conteenes Tene 











-ROGRAM 
18 
hospitalit f } ost ere wel! vO 1 wn ladies were regis 
ence, with as many 
chairm I Ss in) 
cal L.E.S. wives join 
men 
Comn planned social pro 
their own suite in the 


Hospital 


curred 
the 
and 
staff was 


things toc 


real 
pool 
On Monday morning 
chairmanship for the Pape 
started paying off. John G. 
Southwestern Regional V-P 
meeting, and J. B. Thomas of 
Electrie Service Company gave the 
note address. Thereafter, seven sessit 
eleven pape f national conference 
ealibre etal of the papers 
note 
OPENING speaker at an outstanding program, at the Southwestern Regional 
part ie of tl bjects. Two Conference, was John G. Felton, Jr., Regional V-P. Also shown, left to right, 
special luncheons were featured iring seated, D. V. Hileman, session chairman; L. T. Anderson, co-chairman of the 


the conference LES esidet k F Conference; J. B. Thomas; and President R. F. Hartenstein. 
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HAPPY recess during Southwestern Regional was a b 
R. F. Hartenstein, center, are here receiving gifts from 


and Mrs, 


members, 


President 


Region 


TWO CHAIRMEN 


the Southwestern 


presented 


John E. 


Chairman. 


by 


success of 


contributed to the 


Regional Conference: 


Anderson, left, and H. G. (Casey) Jones. 


1OA TE 


LECAS1 


Metzenthin, 
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to Come 


the Regional Con 
Francisco, 
Toledo, 


Wash 


in San 
Lake 
Quebee 


appear 


City, 
and 


in subsequent 











bracelet fe aturing 
Mr 


‘lip 


was presented with a 


of the Hartenstein, 


cufflinks 


state; 


and tis 


a map 


spurs, 


TECHNICAL PROGRAM 


attested to 


In 


Completely packed sessions 


nquet and dance, April 9. 
the excellence of the papers program 


+ ] 
> . ail, they wer 
Southwestern Section detail, the; . 


Monday, April 9th 


who 


ers 


ith President 
mementoes of 


Hartenstein Continued on page 


WINNERS of the MMILJ contest at Fort Worth, |. to r.: Tom 
Halsey, Alamo Chapter, third prize; Ruth Patterson, Southwestern 
Section, first prize; Art Vaughn, Panhandle Chapter, second prize. 
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ADVANCE Fluorescent Lamp Ballasts are “Silent Partners” to America’s leading light- 
ing equipment manufacturers. These fine ADVANCE Certified CBM Ballasts are designed 
by ADVANCE engineers to provide exacting amounts of electrical energy necessary to 
operate fluorescent lamps efficiently, economically and for long life. In providing this 
peak performance, ADVANCE becomes a real partner in bringing greater quality and 
value to users of fluorescent lighting. 


ADVANCE ballasts are produced by skilled craftsmen using modern techniques in 
America’s largest exclusive ballast manufacturing plant. Whether you use fluorescent 
lamp ballasts in products of your own manufacture, specify ballasts, or use ballasts in 
the maintenance of fluorescent lighting, a trial will prove that ADVANCE Certified 
CBM Ballasts give you more efficiency, longer life and greater value. 


Let the ADVANCE service-stocking distributors be your partner in your ballast needs. 
Write for complete details and name of distributor nearest you. 


The Heart of the Lighting Industry ADVANCE 
"nao 1 - TRANSFORMER CO. 


Flugrescent Lemp Ballasts 2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A 
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There is a place for 


Dramatic LUVE-TILE 


in every new building...or re-lighting job 


ee ie One-foot Square Louvred Panels Offer 
Practical, Creative Advances Over All Other Types 
—Particularly for Small Areas 


Versatile handsome highly flexible, Luv 
elight of architects, illuminating engineers, contractors. 


e-Tile is the 


vO Dar esigned by Wilson Engineers manufactured under 
Ison patents — itis (1) Easy to assemble t sit any area: 
ustom-made work necessary. No horizontal bars or 
ysettes required. (2) Easy to maintain rigid, light in 
easy to remove and wash. Dirt collection is re 
arde does not hold insects, foreign matter. (3) Easy on 
Luve-Tile 
ty ve budget Spr 1d air ducts are concealed and 


nat yr 


nkiers ar 


J. A. WILSON LIGHTING & DISPLAY INC. 


260 DELAWARE AVE., BUFFALO 2, N. Y., PHONE MOhaewk 5596 


AKE 
ICKED AND DISTRIBUTED BY LEADING DISTRIBUTORS IN THE UNITED STATES & CANADA 
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OA 
Vs. Cost for Industrial |! 
Bradley, Day-Brite Lighting 
Mo 
DINNER DANCE 


John E. Metzenthir 


Tuesday, April 10th 


the University of Cincinnati visit the G-E 


Trip is part of a design competition at the 


ARCHITECTURAL students at 
eiel a Lighting Institute at Nela Park. 
foare University. 


ind = ¢ hapters 
meeting Spe 


rOolowing 


Cincinnati Architectural Students 


Enter Design Competition 
Va 
problem 

Institute at 

Nela Park. 

i Park were 
eonard P. Cohron and 
vn, who supervised the 

project at 
irns Pro 


nderson 


Certified Lighting Bureau of R. |. 
Announces First Contest Winners 


W 


Architectural Styles and Preferences at the April 19 
Rambusch of Rambusch 
Van Hoefen, George 


PANEL discussion on 
the St. Louis Section had Harold W. 
members Hari 


Narragansett. 
meeting of 
Decorating Co. as Moderator. Panel 
Kassabaum, J. D. Murphy and K. E. Wischmeyer are all leading architects in 


prize winne 


Attendance at the meeting was 179; place was the Cafeteria of the 


Johnston; the area. 
t nion Electric Co. Service Buildin . 
£ 


Providence. 
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Announcing... 


EWmal-\ amallalei-xe me i-t-11¢ Lal 
Tameet—iiiiare 
pan fixtures by 


STEEL GLASS SAFETY STEEL BOX COVER PLATE 





PERFECLITE -iaaas—E paalanaglongee= 
1} - GA ALUMINUM 
PAN 


SATIN ALUMINUM 
FiNisH 








. 


OROP HINGE 


MOUNTING SCREWS 2- PORCELAIN 
SOCKETS — OPAL GLASS 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 


has all these engineering features: Perfeclite’s new hammer lock fixture is ovail- 


able in the following sizes 
e@ Globe opens on hinge for quick easy clean- @tece 
ing and relamping. Model Diameter Wattage 


, . HH- ~ 2- 40 W 
Unique safety locking fitter holds globe gd 10 1-100 W 


n place without bothersome screws, unsightly “rr HH-13 12 2- 75 W 
extensions or trick springs. Globe is secured HH-15 14 2-100 W 
with lugs by simple twist of the wrist. saad ns sical 


Lip of globe is completely protected against 
breakage by a steel protector ring. 


Fixtures ore 
Underwriters Laboratories, Inc. 


Provides ceiling illumination cs well as approved. 


evenly distributed floor lighting. “Patent pending 


Minimum amount of metal, maximum amount aid 
of glass results in highest light efficiency. PRODUCTS 


aR Na a THE PERFECLITE COMPANY 
: qv —e pe tee Cony wr 2 1457 East 40th Street ° Cleveland 3, Ohio 
either commercial or residential installation. For octieiilins 


further information fill in and mail the attached Please send me The Perfeclite Data Sheet 56-A 
coupon today. 


THE MARK OF 
UGITING SERVICE 
Nome a 

Address 


City Stote 
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Committee The Regional V-P attends 
Operation | £ S the meetings of this Committee (usually 


full day sessions on the day before Coun 


ci Since Council refers many perti 





nent matters to this group for resolu 

Life of a the Regional Activities Committee. The tion, the agenda includes discussions of 
Regional Vice-President new name does not imply any less atten other than regular Regional problems, 
tion to local groups; in fact, the tend Reports of special interest at these meet 


f » ) ‘ . ‘ r . » . . . 
When Duncan Jones was Junior Vice ency today is for greater cooperation of ings are sent to Section/Chapter officers. 





President of the Society, and Chairman Sections and Chapters within the Region Member of the Board of Nomination 
of the Regional Activities Committee, he As shown in the accompanying chart, National). He participates 

wrote a short, illustrated article in Tele i today’s Society the Regional Vice tion of a slate of nominati 

cast on “Know Your Society Meet President is the very “heart” of our tional officers. 


Your Regional Vice-President” (see I.E., operation. This busy man not only gives 
March 1953, page 8A The duties of a his all to officers of the local groups, but Regional Duties 
Regional Vice-President are so impor ulso serves his “constituency” individ Chairman of the Regional Nominating 


tant that it seems appropriate, especially ual members and the Committee The Regional V-P meets 


Re gion as a whole 
for the benefit of new readers, to de as their representative on the National with the committee annually select 
scribe once more the work of this vital ‘ouneil. Sx ; , ‘ rie for presentation to the Board of Nomi 
LES.  offies Local activities are a in tl ‘ ( ‘ ight nation candidates for national office. 


pretty important part of the Society ' etailed as follov Every second year, the committee selects 

operation! candidates for the new Regional Vice 
The nation-wide structure of LE.S.. as General Scope President 

we ill know, is in the geographical ] Stimulating ety ¢ vill i Ranking Regional Officer at the Re 

Regions This organizational division promoting ci xpansion gional Conference. In effect the Regional 


was made some years back, for proper 4 dvi on Regional activiti Conference is his Conference, conducted 
represertation of all Sections and Chap 3 ul eal operations inder his direction and management. 
ters at Council meetings. Currently there t ng in National affair Committees are formed, and personnel 


are ten Regions, though as of October d administration approved, as well as dates, places and 


1, 1956, their number will be eleven 5 eouragi Regi l rel: registration fees. These conferences are 
The Southern Region has recently been ) rT ic eeting so popular that they are now being 


divided to form two Regions, the South . planned two and three years in advance. 
eastern and the South Central (see I.E etween indi Special attention is given the recep 
¢ 


May 1956, page 18A vi , overall National on of the President and his wife 

Each of these Regions has a Regional Appointment of Local Represe ntatives 
Vice-President, ’ . vote of the The Regional V-P presents to Council 
Regional m = .- Seaporesas National Duties the recommendations of Sections and 
terun, With the n. ' a so nbe une He attends the Chapters for appointment of Local Rep 
President, -_ = the busiest te . cheduled os —— uncil ’ resentatives. These representatives are 
Society acti They operate at local yet ippoint proxy to attend for responsible to the V-P and also work 


levels with officers of Sections and Chap ii epresent Region). He pre ciosely ith the local officers. 
ters, and take a keen overall interest in ent ‘ ounce! e prevailing opinions ppoitme Representatives to 
the administration of their respective f l I 1 > n reports to the Sec ational Con ccs The V-P 

Regions. For this reason, it was decided tion/Chapter officers on important items lows the appointment and activitic 


Section/Chapter representatives on na 


a few years ago to re-name the Local discussed 
Activities Committe more realistically, Vembe ail e -egional fet tior committees such as Membership, 
Sustaining Membership, Public Relations 


1 Information, Publication Sales, Data 


Section /( hapte r Budgets. He an ilyzes 
[Pus REL a INF |} {PUB SALES | {sus MEM} {MEMBERSHIP }|—l mw miLsc |}— PAPERS }— DATA SHEETS t bud 


ets for the ensuing vear, giv 


ing guidance where necessary. He trans 

f } : . . 
| COUNCIL mits them to the Finance Committee, and 
es special cases requesting aove 


JUNIOR VP } . formula expenses. 

CHAIRMAN CHAIRMAN | 
REG. NOM.COM REG. ACT. COM 
4 ’ , Local Duties 


Visits to Sections and Chapte rs The 


| section } ' { CHAPTER | Regional V-P tries to visit each local 
T _— ; , 

group at a regularly scheduled meeting 

once a year, or at least once every two 


ars 
Veeting with Local Office rs. Discus 
sion of plans and programs with the 


a 1___ -——+—_, ,-—_ ection /Chap Yficers are suc 
suDGET| [PAPERS] | ATTEND REGIST Section/Chapter Officers are on, such 
- | topics as: 


a My - Most Interesting Lighting 


i 7 
| FELLOWS 


[eo or mGRS} [NEwCHAP| [CHARTER] [BUDGET] [STUD.BRANCH| [LOCAL REP 
: ;. Se ES ES. 


Job Contests 


L a | d J Continued on page 16A 
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Ferm of Office 


1.E.S. 50th Anniversary 
Celebrations Continue 


Twin City Section’s 


ANNIVERSARY cake is cut by Mid- 
western Regional V-P Jim Chambers 
at the Twin City Section’s celebration 
of the IES Golden Anniversary. At 
right is A. A. Aronson, Vice-Chairman 
of the Section, who presided at the 


meeting. 


GOLDEN Anniversary Mee 


Hamiton, Ontario, Chapter’s Anni 
versar\ showing of 


of LE.S., by 


irman. Ed 


program 
J Quist 


iral 


Maritime Conference Offers 
“Regional” Type Program 


ing of the Hamilton Ontario Chapter featured a 


cake, cut by Chapter Chairman and speakers, |. to r.: Jack Quist, Laurie Gasson, 


Chairman Chester Kuzniar, Edgar Brown and Lea Eull. 
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Turn om a big new source of 
profit from the mew concept of 
lighting... LUXTROL! 


Make the most of this revolutionary new 


idea in functional and decorative lighting 


Luxtrov Light Control! A control system 
which, by just the turn of a dial, creates any 
level of light from dark to full bright. From 
full bright to dark 


Practically everyone who sees LUXTROI 
Light Control demonstrated wants it! 

New LuxTROL is a soundly engineered 
autotransformer-type unit. Made doubly 
safe, with both fuse and thermal-overload 
protection. It controls incandescent, fluores- 
cent or cold-cathode lighting. Operates 
coolly, efficiently, silently . . . and has the 


new 


LUXT ROL 


Light Control 


A product of The Superior Electric 


approval of Underwriters’ Laboratories 


Installation? Easy as installing an ordinary 
light switch. Attach wall box to studs 
Feed input and output BX through knock- 
outs . . . Screw control assembly to wall box 

Connect circuit leads to color-identified 
leads . Screw on faceplate, attach dial, 


insert fuse. That's it. 


The new LuUXTROL is ready for operation 
with no service call-backs. And you tuck 


away a handsome profit 


See new Luxtro Light Control for your- 
self. Mail the coupon for descriptive litera- 
ture and name of your nearest distributor. 


The Superior Electric Company 
5066 Demers Ave., Dept. | 
Bristol, Connecticut 


Please send me full design data on new LUXTROL Light 
Control and the name of my LUXTROL distributor. 


Name 
Street 
City 


State 











More for 
your money 
in 

mercury 
light... 


ANNOUNCING NEW WESTINGHOUSE 
© WEATHER DUTY MERCURY LAMPS 


ng the need 


J £ 
another 
imps It 5 
heavy-duty mer 
vitr hard, toug! 
ngnouse WEATHER Dl 
ned outdoors ur protec 
racking. Ar 
hixtures with no 
ntering th 


Mere 


as Westing 


fixtures. Second, by d 


ple of how Westinghouse gives you “‘mo 


uu money three new ways. F by « inat 
protective shields oak eae the ise ol cheaper 
loing away with costly shield main- 
nance And third, by releasing the large amount of 
ght wasted by dirty shields 

WEATHER DUTY Mercury Lamps are the latest exam- 
re for your money 


iT ight.”” Now available types E-H1-WD, J-H1 


4 


WD, A-H12-WD, C-H12-WD, A-H15-WD and B-H15-WD 


WESTINGHOUSE GUARANTEES the service life of all 

y used types of quartz mercury lamps. For full de- 

i Westinghouse | » Representative—or 
Div., Dept. TE-1, Bloo 


You " e if at Westing 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU 


INEERING 





Speakers and su at highly 


nee ‘ 
successrul 





ting Minneapolis 
W Hill, Assistant 
of Business Af 


ired Light 
Hamme 


St Paul 


es on School 
and Artificial 


hern States 


The meeting 


in Public Services 


Japanese Study Team 
Visits 1.£.S. Headquarters 


As part of their nation wide tour of 

MARITIME CONFERENCE was held April 27-28. Left to right are: Ken the United States, under the sponsorship 
Wilkinson, Halifax; Ken Martin, Moncton; Ken Stiles, Fredericton; John of the International Cooperation Ad 
Morrison, Saint John; George Robinson, Saint John; Henry Lushington, Hali- ninistration, twelve Japanese electrical 
fax; and seated, Sifrois LeBlanc, Moncton. ontr: rs spent the afternoon at the 

Headquarters office on March 29. 

serlon Cooper, Eastern Editor of Elec 

| Constru m and Maintenance, dis 

Continued from page 16A Study Club Host to Section ae, anges ih tn onl Rabe 
dinner address by I.E.S. Past President In School Lighting Forum t wv 7 echnical Committees 
Duncan M. Jones. 


The Maritime Chapter and the Blue 


T Geni Te Cine Practices; and light 
ue et ba id 

Milw ae ae 1] , ends. Milton R. Minto, Vice-Presi 
nose Chapter were joint sponsors of the ‘ ~ ne . , , y, “Moe . 
= ons Lighting Forum on April lent and Treasurer of MacNutt Electric 
eeting é rogram was as ‘ ws . ‘ 
m I Bra ‘ . a ad sttetied the Au mi —- 2S ».. Ime New York ty, spoke on how 

it ‘ pri eting of i aren 
eontractors promote an sell lighting and 


FRIDAY EVENING Section. Members of the Madison Study 


on installation practices and problems. 


Chairman's Reception—R. 8S. Dickie, Maritim Club also attended for a total attendance 
Chapter Chairman of 148. 
Dinner WwW. fF McElman, Conference Chair 
man 
Addres Duncan M. Jones, Past-President 
introduced by D. R. Webb 
Entertainment Saint John, Moncton, Hali 
fax and Frederictor groups 


SATURDAY 


Advances in Light 
Canadian General 
Lur on— Henry 
man 
Speaker ‘ 
tractor, Montreal 
My Most Interest 
Sifrois LeBlanc, 


hairmar 


( 
or Floodlightir C. A. Albini 
gamated Electr Cory Ltd., Toror 


p 
Reception — Bluenose Chapter 
Dinner J. Clary Nickerson, Moncton 


Awards, MMILJ C 
is, Canadian Regional 


The ladies program, arranged by Mrs 
Vera McElman, included a sherry party, 
luncheon and a tour of Mount All 
Art Centre’s special exhibition of 
work. 


Conference Committee Chairmen were 


Chairman — Wilf McElman. GREEN BAY Study Club was host to the parent Milwaukee Section and the 
Registration Roy Martin. Madison Study Club for the Section’s April 19 meeting. Left to right in photo 
Program and speakers —George Robir are: B. R. Bunn, Section Chairman; R. R. Cheney, Extension Activities Chair- 

son and Rollie Webb. man; Dr. Frederick W. Hill, Richard F. Hammel and Lawrence E. Johnson, 
MMILJ Contest Sifrois LeBlan guest speakers; A. G. Blitz, Green Bay representative of the Milwaukee Section, 
Ladies Program Vera McElman and W. H. Unrath, Secretary, Green Bay Study Club. 
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pheations ot 

mitted by comn ee members G. G. Rae 

ind R. W i As Chairman of the 

Office Ligh r ommittee, I recognize 

the right of dissenting members to make 

their viewpoints that 
important, however, } ie intent 


the muted ind 


The IES C ee on Standards 
Quality and ial vy for Interior Iu 
mination " vert studving 


] 


many year Their 
d “the two compre 
hensive syste if direct glare evalua 
tion” referrs ty report, 
and they con led i ‘ these 
systems nor any vstems 
proposed 
IES St 
STUDY TEAM of electrical contractors from Japan visited 1E.S. Headquarters 
office as part of their New York City program, which was under the direction of he 
Milton R. Minto of MacNutt Electric Co. and Berlon C. Cooper of Electrical 


Construction and Maintenance (at rear in photo) and George M. Powell, Project 


Offic 


Manager, International Ceoperation Administration (far right). 
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ICKER$S 


MAGNETIC AMPLIFIER 
DIMMER 


Controis Loads from 3.3% to 100% 
of Rated Capacity ...with Same Per- 
formance Characteristics 


NEWLY DESIGNED CLOSED-CORE POWER 
SECTION REDUCES WEIGHT AND SIZE 


NBC TV STUDIO 
Brooklyn, N. Y 


Lighting Controlled Vickers Dimmers Also Offer the Advantages of — 
Dependability « Quieter Operation ¢ No Tubes or Moving Parts 
Inherent Stability « Greater Efficiency « Fast Response 
Remote Control « Space Saving and Easy Installation 
WRITE TODAY FOR LIGHTING CONTROL BULLETIN 


VICKERS ELECTRIC DIVISION 


VICKERS INCORPORATED a unit of Sperry Rand Corporation 
1863 LOCUST STREET e+ ST. LOUIS 3, MISSOURI 
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lines of Fig. 3 obvi 

extremes of uniform 

ormity, and anything 

ese two extremes should 

factory. The fact that 
straight lines can be 
footlamberts at 75 

hese limiting line 

ity that is needed in 
ommendations for limiting lumi 
ghtness. In effect, this flexibil 
it luminaires having a non 
distribution may 

brightnesses than 

oping line at angle 


fect is offset by con 


WESTERN NEW YORK Section at their March 13 meeting, in Buffalo, which 
featured the Section’s contest for My Most Interesting Lighting Job. Entrants 
in the contest are shown below. Front row, left to right: Byron Lyth, proxy 
for W. P. Ackendorf, second prize; F. Brendan Burke, third prize; Bob Herget; 
and Ed Angiel; back row: Norm Harrington, first prize; Bob Haskell, Neal 


Jacobus and Dick Klaese. 














urrent Interest 


siderably lower brightnesses at low 
anj gles. 
It should be evident from the above 
the committee’s recommendations 
ire well-founded and recognize the ef 
fects of factors other than average 
brightness. Flexibility has been pro 
the luminaire designer lati 
ld not be obtained with a 
fixed line of demarcation. It is not diffi- 
cult to design luminaires to satisfy these 
recommendations, and there are many 
such luminaires currently available 
f and when the SQQ Committee estab 
lishes an IES system of evaluating glare 
or designing comfortable lighting instal 
lations, recommended brightness limita 
tions such as those offered in the 1956 
IES Recommended Practice for Office 
Lighting will no longer be needed. Until 
that time, however, such recommenda 
tions are essential for the guidance of 
those who are interested in preventing 
annoying direct glare in their lighting 
installations. Joun J. Nemnart, Chair 


man, IES Office Lighting Committee. 





ABOUT PEOPLE 











The appointment of three vice-presi 


dents has been announced by Sylvania 


Products Inc. Arthur L. Chap- 
man has been named Vice-President 
Manufacturing, with headquarters in the 
company’s New York City offices. Dr. 
Bennett S. Ellefson has been appointed 
Vice-President Engineering and Re 
search; and Marion E,. Pettegrew has 
been appointed Vice-President — Tung 
sten-Chemical and Parts Operations. Mr. 
Pettegrew will continue to have responsi 
bility for parent company supervision of 
two whoily-owned subsidiaries, Sylvania 

Puerto Rico, Inc., and Pro 
os de Mica Ltda., Brazil. 


Robert L. Clark as 
f the National Com 
pment of Scientists 
been announced, by 
Acting Director of 


ce Foundation 


Chris J. Witting, vice-president of 

Westinghouse Electric Corp. and general 

consumer product divi 

ted to the Board of 

Governor f the National Electrical 
Manufacturers Association 


Robert L. Hall, Jr., has been named a 
Wire and Cable specialist for General 
Electrie’s Construction Materials Mid 
States district, and will have his office at 


215 West Third St., Cincinnati, Ohio. 


Continued on page 25A) 
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SUNBEAM LIGHTING MAKES SMALL OFFICES BIG 


‘ 1 
Whether it be for an executive's sanctum sanctorum or a busy 

















secretarial office, S 








the “just right’ illumination for a pleasant, friendly atmosphere 


haracter and dignity to the private office and 


for all offices. 
liql I] ns below wich ern" 








the Sunbeam lighting installatt 
k and a feeling of spactousness to small offices. 

‘they help develop the decorative themes, add architectural 
interest, and provide the kind of quality-engineered illumination 
on which Sunbeam Lighting has built its proud name. From small 
offices to large commercial and industrial interiors there's a 
Sunbeam Visionaire® engineered to meet your most exacting 
requirements for long-lasting lighting quality, installation simplicity 

and architectural integrity of design. 


S9999999995999999999999999899959909999S995 
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SUNBEAM ucurinc company 


777 ©. 14TH PLACE + LOS ANGELES 21, CALIF. 


visionaire eaiaibiee at eete 
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*(R) Holophone Co., Inc. 


Recessed “Warge area’) HDP3800 Series with molded Plexiglas 


JUNE 1956 








« 


dern luminaires, utilizi 


uded by Southern Plastics Cor 


nha, are ging more 


in downtown Clevelan 


z expense 


je luminaires of DuPont LUCITE sm 


_~ <= 


fewer watts — 


Ihe Euclid Avenue installation represents a total in- 
vestment of $55,000. The sav ng effected from lower 
maintenance and reduced use of electrical energy will 
mount to about $5,000 annually 

Du Pont Lucite offers long lasting beauty, clarity 

unique light-transmission properties in 
lighting installations—modular light-diffusing 
panels, large-area lighting, lenses for troffer and pen 
ant luminaires, side panels and protective elements fo 
outdoor fixtures. For complete information 
without obligation on how you can 


mt | 


Pye | 
bea, 3 ve / 


~ 


luding Du Pont Lucire in your lig 
ing plans, send for the free booklet 
ter Lighting with Du Pont Lucitt 
to I | ( 1 Pont de Nemours & ( 0 
Polychemicals Department, Room 
Wilmington 98, Delaware 


- hality (ont volled 


BETTER THINGS FOR BETTER 


THROUGH CHEMISTRY 








BOOKS AND PAMPHLETS 








Legal Problems in Engineering, by 
Melvin Nord. published by John Wiley 
i Fourth Ave., New 


er almost every 
enginecring, 
action 
permitting effec 
vvers should 

irise. Legal prin 
in the text with 
to exemplify each 
points covered in 

sales, negotiable 

personal prop 

kmen 

isiness organiza 
ions, labor law, 
WINNERS of the Philadelphia Section’s contest for MMILJ were decided 


engineers, pro 
the Section’s April 11 meeting. 


at 
Left to right are: G. W. Wagner, Chairman, eee : angie — Pegned waa 
Philadelphia Section; Albert H. Lengemann, third prize winner; Miss Elizabeth 


pecifiications 


A. Meehan, first prize; G. C. Linthicum, second prize; and Chairman of the 
; : patents, cop) rhits, idemarks 
contest committee W. P. Graham. 


patent attorney and 
ind engineering prob 
essor of chemical 


University 


The Miller Co Meriden 
Pre t f rine Corp.. B ppointed Paul A, Crick a 


Sa aes Gc ee NEW MEMBERS 





‘ ( f.. has appointed Lawrence C. 





Papp and Edward Sholander as Richard J. Slattery in t! 
r s in its Los Angeles office 4 territor Mr 


} yuneil 
? hod ‘ arte exa ‘ :. t xecutive ittec ld at Indianap 
rmer issociated wi 
. a oO idan: oO iv a 956, the follow 
W est ngh ‘ ale i ‘ ‘ ‘ ) i 
embership. Names 
Lawrence A. Wechsler, Jr.. has be m a ' ra from Associate 


Manag Neon Divisior 


Robert J. Kuze 


istern New 
R. W 


iins, N. J Marvland 
nia, C. E, Esposite, 
t ; ore, Md New , 
Y. area, Simeon Dyer, 
Hingham, Mass. Minneso 
msin, Nebraska, North and Sou 
ikota, Russell J. Gerde, 
Minneapolis, Minn 
mn West Virginia 


innounces 


that Edwin L. Ehret has recently beer 


s Sales Corp., pointer firm’s engineering and 


iker echni lviso iff. Mr. Ehret was 
Heights, Ol Florida, Frank C. Me- 
Pherson, 6417 7 


W ville enter Road, SI 


engineer with 


ith Ave. N., St. Peters tl I 


burg. | Texas Arkansas, Oklahoma for Westinghous« 


hinois owe! , district enginee 
vision and 


Marvin Chenault & Asso the last eight years has been engaged 





Prentice Bldg., Dallas, Té 


xas ghting fixture 
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PLANT PROTECTION thro t is assured by even when line voltage dips as low as 75v on a 115v line, eliminating jeopard 


Sola Co J Mercur 1por amp Transformers amps sta t ous blackout periods that often exist until lamps are restruck 


Sola Constant Wattage Transformers 
Assure Dependable Operation of 
Outdoor Mercury Vapor Lighting 


Sola Mercury Vapor Lamp Transformers offer superior positively limited under abnormal operating condi- 
performance, reliability, and reduced system main tions of lamp failure, or external short circuit 
tenance cost to the expanding market for outdoor permits safe use of more lamps per circuit . . . CW 
mercury vapor lighting. The famous constant wattage circuit eliminates any lamp electrode rectification. 


‘ \ > \ 3 ‘ < » ; rs , m - 
sv ipl “; ee provides many specific operating e Extended lamp life . . . regulated voltage, current, and 
vantages l i i . . . . 
age See a wattage permit continuous stable operation resulting 


@ No extinguishing on line voltage dips outages due in superior lamp life. 
to line voltage drops are virtually eliminated Next time you’re concerned with design, specification, 
primary voltage on a 115v line must drop below 75v or installation of outdoor mercury vapor lighting 
before lamp extinguishes shopping centers, parking lots, service stations, play- 
Regulated lamp wattage and light output ener fields, plant area protection—investigate the advantages 

: r n> - of Sola Constant Wattage Mercury Vapor Lamp Trans- 
to lamp is stabilized within in spite of line volt- formers. Your Sola representative is one of a nationwide 
ige Swings as great as +13 : ; sie . 

organization maintained to provide prompt attention 


@ Open and short circuit protection . . . primary current to your requirements. 


Write for Bulletin 37-MV-219 
S NS) Ve La SOLA ELECTRIC CO. 
O LA AMY Gov athe 4633 West 16th Street 
/ \ TRANSFORMERS — Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment @ LIGHTING TRANSFORMERS for Al! Types of Fivorescent 
ond Mercury Vopor Lomps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Ilinois, Bishop 2-1414 © NEW YORK 35: 103 E. 
125th St., TRefalgor 6-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4.3354 @ CLEVELAND 15; 1836 Euclid Ave., PRospect 1-6400 © KANSAS CITY 2, MO.;: 406 W. 34th St., Jefferson 4382 @ LOS ANGELES 23: 
3138 E. Olympic Bivd., ANgelus 9-9431 © TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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THE LIGHTING SYSTEM THAT 


goes together on the floor 


~ 

i 

ot 
2 


Fond saves 50% on Installation cosis 


The new Gibson Ortno Fixtures mount on a special channel 
called the Uni-Race. In the photo above, the telescoping sections 
of the Unt-RaAce are being assembled on the floor in a matter of 
minutes. The receptat les which come with each 4-foot section are 
connected as shown in the inset. The light but rigid Un1-Race in 
24’ to 48’ lengths is easily lifted and hung directly on joists, 
beams or stems. The fixtures simply snap into place on the 
Uni-Race which holds them in perfect alignment. 

An easier, faster and far better job! Is it any wonder that 
contractors report savings of more than 50% in labor and 
materials on Gibson OrTHO Installations? 

Wouldn't you like more information about this totally new 
concept in industrial and commercial lighting design? Drop us 


a line today. We'll send you the whole story. 
Model 77-424X 


COMMERCIAL 


Model 88-221X 


ort ho-388 


INDUSTRIAL 


~— 
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SNAP—IT’S UP + Connection is made through 
@ built-in plug in the fixture which engages 
the receptacle in the UNI-RACE. Any fixture 
may be put up or taken down at will with 
out interrupting other fixtures on the circuit 


VARIABLE SPACING + ORTHO units may be 
mounted in continuous rows or spaced: at 
intervals of 4, 8, 12 or more feet. Fixtures 
may be added, removed and rearranged 
any time by one man without tools 








Slimline Lead-lag Ballasts 


for lighting economy 


You can stop this costly confusion! 


Here’s a maintenance man with a serious prob- 
lem. His job—replace a defective lamp in a 
lighting fixture equipped with a series slimline 
ballast. One lamp has burned out causing the 
other to burn dimly or go out completely. But 
which ts the defective lamp—shall he guess or 
test. Either way, your customers lose time and 
money from his confusion. 

You can stop this unnecessary waste by speci- 
fying Westinghouse slimline /ead-/ag ballast— 
when one lamp burns out the other lamp is not 


affected. Maintenance men know at a glance 


which lamp to replace. They can perform their 
jobs quickly and efficiently without throwing 
out good lamps. 

And you get an extra plus with Westinghouse 
slimline /ead-/ag ballasts. 

Che exclusive UI core design means cooler, 
quieter, and more efficient operation. For com- 
plete details about this unique ballast, see your 
Westinghouse representative. Or write Westing- 
house Electric Corporation, Lighting Division, 


Edgewater Park, Cleveland, Ohio. j-04400 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU 
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highest quality plastic extrusions 


increase the sales appeal of your products. 


They practically pay for themselves through 
increased quality and improved appearance. 
You save time and trouble in processing 


and assembly without cost increase. 


K SH Extrusions are consistently uniform in color, size 


and shape. They pass your most rigid standards. 


KSH PLASTICS... you design the shape. we extrude it 


KSH PLASTICS, INC. « HIGH RIDGE, MO. 
CHICAGO, ILL. * MILWAUKEE, WIS. * INDIANAPOUS, IND. 
DAYTON, OHIO + ATLANTA, GA. « GRAND RAPIDS, MICH. 


ST. LOUIS, MO. * RED BANK, N. J. * BOSTON, MASS. 
SALES OFFICES 
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A \ School gets premium lighting 
’ at saving of $4482 
with GARGY Speed-Line 


The potential savings of the Garcy Speed-/ine System were 





well known to E. F. Klingler & Associates, architects, who 


supervised the job of relighting the Eau Claire Senior High 
School ll bidders for the li ing contract were invited 


rnate figure based on Speed-/ine Savings 
I line savings were figured at 
to! represer tingg more than half 

plus the elimination of external 


} 


This saving I gy itted the installa- 
the finest i hool lightin Garcy Visualiers 


t far less than cl 


Speed-] 





CONVENIENT WORKING LEVEL ASSEM- = FEWER STEM HANGERS NEEDED—Gorcy 
BLY—Fixtures are pre-assembled and pre ) > Adjustable Stem Hangers are attached... 
wired into continuous runs at floor level th. ZY also at floor level. Clamps engage wireway at 
Specially designed couplings join individual if any point, permitting symmetrical spacing 
fixtures to moke a rigid, continuous assembly , with fewer stem hangers. Result: Better ap- 
No external mounting channels are needed pearance, more savings in materials and labor. 


saves cost of materials and extra labor 





NO JUGGLING AT TOP OF LADDERS STRAIGHT, LEVEL LIGHT ROWS— Each row 
Entire run is raised to ceiling as a single, rigid J is quickly leveled by merely turning Gorcy 
unit. Garcy Stem Hangers simply hook into ! ' , | Stem Hangers with fingers ...no tools needed. 
ceiling hickeys. No lock nuts, no washers are Rigid assemblies remain permanently straight, 
needed no delays due to small ports without “snaking.” 

getting lost or dropped 


Send today for Bulletin 551-L 
ai thy Quality hy Design 


GARDEN CITY PLATING & MFG. CO., [EZIJN. Ashland Ave., Chicago 22, Ill. In Canada: Garcy Co. of Canada, Ltd., 191 Niagara St., Toronto 
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.. With new Downlights by miller! 





To create atmosphere and mood, to attract attention, 

to accent form and color, to provide high light V 
intensities where needed—Miller downlights will 
help you meet your most challenging lighting assignments. 
Just added to the popular Miller “Merchandise Line’? 
these downlights are available in a wide variety 

of the most popular floods and spots, fixed and adjustable, 
with many fixture types, louvres and lenses. 

Miller’s downlight catalogue belongs at your elbow when 
planning accent lighting—and many general lighting 
installations as well. Send for it today! Dept. ML-3. 


Catia Liltry fs « Paks Hew 




















a \ 
mil 





THE MILLER COMPANY ® GENERAL OFFICES: MERIDEN, CONN. ® FACTORIES: UTICA, 
OHIO-——MERIDEN, CONN. ® IN CANADA: CURTIS LIGHTING OF CANADA LTD., TORONTO 


Copyright 1956 The Miller Co., Meriden, Conn. 








Which of these ~ 


STANDARD SHAPES = 
“DO YOU USE? Jam \ 


We hove a large selection 








Try these on for size. (The 12 panels of stock dies for these 
shapes PLUS other 
pictured here are all actual size.) standard basket ond 
U-shaped sections up to 
Then just tell us the die num- 20° perimeter PLUS ae 
any flat or curved section ae 
ber, length of your panel and to 6" wide. Also pm 
10%", 10% P>> 
. . |. a 
quantity desired. By return b> 
' 
il iH . a 
mail, we will give you ac- ms 
| = 
curate delivery and cost i 
information 
Whether large or small, flat 
or curved, plain or fancy — 
for any and all usual or = 
unusual precision extruded = 


ponels, call ROTUBA EX- 
TRUDERS, manufacturers , 
of the New EXTRU-LITE 
Ri, — the latest all- 
over patterned 
pone! for con- 
treltied 


lighting 


FOR FAST, 
DEPENDABLE 
SERVICE, 
ECONOMICAL, 
TOO, 
CONTACT 


ROTUBA extrupers, inc. Makers of 


PANELS ¢ SHIELDS « DIFFUSERS 


418 68th STREET © BROOKLYN 9, NEW YORK 
IN PLASTICS 


SHore Road 8-5458 Phila. Office 
R. L. BOUSE, FLOURTOWN, PENNA 
Tel. CHESTNUT HILL 8-10T10 
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appearance 


IS 
ONLY 


hall 


THE 
STORY! & 














New Smithcraft Architectural Troffers . . . fixtures which assure 
superlative lighting and clean, trim, uncluttered ceilings. 
There are no visible catches, latches, hinges, bolts or screws to 
mar the finished effect ... and the wide choice of sizes and 
shielding have made Smithcraft the inevitable choice wherever 


outstanding appearance is desired. 


However, equally important is the other half of the | 
story ... the exclusive “hidden” features that provide 
the unlimited versatility, high efficiency and cost-chopping economy in 
both installation and maintenance. For example, Smithcraft's patented 


Yoke-Aligner'so effectively simplifies installation that only a screwdriver 


You'll find the whole 


story in. Smitheraft’s is needed from start to finish! Developments like these are just as 
Architectural Troffers : F . . , . 
andbeuk. Welte Soe val important to the architect and engineer as are Smithcraft's outstanding 


tod ! . . 
seit toll) eat lighting performance and appearance 





LIGHTING DIVISION, CHELSEA 50, MASS 






AMERICA’S FINEST FLUORESCENT LIGHTING 
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LAMA 


Prisms are square at edges, become 


round toward the center 
are effective throughout 
area of lens 


Prisms 


entire 














0° 


See the uniform light distribution you 


10° 


20° 


get with the new Corning Lenslite. 


30° 


New Corning 





CANDLEPOWER DISTRIBUTION DATA 





MID- 
ZONE 
ANGLES 


MID- 
ZON 
ANGLES 


AVG. 
CANDLE- 
POWER 
AT 40 FT 


ZONAL 
LUMENS 





180 zen 
175 
165 
155 
145 
135 
125 
115 
105 
95 





90 hor 
85 

75 

65 

55 

45 

35 

25 

15 
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0 nadir 





0 
2 
15 
54 


396 
994 








LIGHT FLUX 


VALUES 





LUMENS 


PERCENT 


ZONE 


LUMENS 


PERCENT 








1060 
1679 
2124 


28.6 
45.4 
57.4 





0°-90 
90-180 
0°-180 


2194 
0 
2194 


59.3 
0 
59.3 








AVERAGE BRIGHTNESS 





ACROSS AXIS 


ALONG AXIS 





ANGLE 


Feel 


ANGLE 


Fre 





85 
80 
75 
70 
65 
60 





82 
123 
206 
312 
455 
676 


55 
50 
45 
40 
35 
30 





962 
1363 
1992 
3060 
4314 
5080 
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lenslite gives more even light distribution 


improved concave prismatic design 


for illumination without glare 


Whenever you want to use incandescent 
lighting — for banks, stores, assembly 


halls—indoors or out—here is a new 
lens to consider. 

Its concave design reduces the vis- 
ible area of the lens at high angles. 
With an unusually high efficiency, the 
lens gets more light to the useful zone. 


It avoids sharp-angled beams of in- 





tense light. It gives illumination without 
glare. 

Because it is made of a heat-resistant 
glass, you can use the new Corning 
lenslite indoors or out without fear of 
thermal shock. 

For more information on this new 
development in Corning Engineered 


Lightingware write, wire or phone us. 


This cross-sectional diagram shows the 


concave shape of the new Corning lens. 


SUSTAINING MEMBER 


CORNING GLASS WORKS, 61-6 Crystal Street, CORNING, N. Y. 











PRESCOLITE applies aeronautical and automotive diecasting techniques to the 
lighting industry fo RENGTH, DURABILITY, APPEARANCE ! 

The fixtures illustrated above, and many others too, employ ‘‘Dielux"’* die castings 
as an integral part of the unit. 1. No. 1015-6715 Recessed. 2. No. A-14 Swivel 


Unit. 3. No. 8585 Hospital Light. 4. No. WB-25 Wall Unit. tills 
Write for your copies of current 


*"DieLux” + + + (PRESCOLITE’S trade name for precision die cast products. PRESCOLITE literature. 


PRESCOLITE MANUFACTURING CORP., MAIN OFFICE, 2229-4th St., Berkeley 10, California 
FACTORIES: Berkeley, California - Neshaminy (Bucks County), Pennsylvania 
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Sylvania Mohawk Series. Available in 
2 widths, 2 lengths, 4 types of shielding. 
(Above) The Super-Chief, 2334" wide; 8- 
foot-unit with Plastic Louvers shown. 


...-surface-mounted shallow fixtures 
for today's low ceilings 














Here’s a new custom approach to the lighting design prob- 
lem: the Sylvania MOHAWK Fixture Series. ; ‘ 
: ‘ ; The Chief, 13%," wide. 8-foot unit with 
The Mohawk is the most complete fixture line of its type Corning #70 Low-Brightness Lens shown. 
today. It offers you 24 different stylings. This unusual flexi- 
bility gives you complete control of the lighting plan. You can 
mount fixtures individually, in continuous rows, or in your own 
original pattern. You have a choice of widths, lengths, and =e ~~ 
number of lamps, as well as four different types of shielding to 


create the mood you wish. Dished Contour Plastic. Original new 
More than this, the Mohawk is one of the shallowest com- — design. Guper-Cale/ version 


mercial fixtures available—no more than 334” from top to 

bottom. Yet it maintains a high illumination efficiency; delivers 

a soft, diffused light. In modern low-ceiling rooms, you can 

now surface-mount attractive and efficient lighting. preeen arnaay Available in 13%" width 
This new fixture series contains many designed-in installa- units only. 

tion and maintenance features. The Sylvania lighting specialist 

in your area will be glad to talk over and demonstrate this new i 


1 j 
trend in lighting for schools, offices and stores. cnet — 
INFORMATIVE BOOKLET 1 ; 
a At 
MOH A wrk 
ae 
\ 





Sylvania Electric Products Inc., Dept. F 30 
ting Division— 


: Ligh Fixtures 
Y » Street, Wheeli irgini 
5S LVAN IA © Please send me your informative folder on Sylvania’s new Mohawk Series. 


O Have a Sylvania lighting specialist call on me. 
+ « « fastest growing name in sight 


LIGHTING + RADIO + £ELECTRONICS 
TELEVISION + ATOMIC ENERGY 


Name. Title 





Firm, Add 








City. Zone. 
OSE PRGA WR ROG RUA OURS DAES BRON AAT RET TRE ORNS RUGS RA A 


UY 

















*™ 


cT-Jel-Je-| Me i -letia(ome-lalalel)*ialet-y- malay 
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; TWICE AS MUCH LI 
IT'S THE GROG, mare GHT POSss,, 
®s rHat Le 





Twice as much 


oe 


sht from the same 





length tube! 


New tube design makes G-E “Power-Groove’ the most 
economical fluorescent light source ever developed 


(¥ NERAL ELECTRIC lamp per-foot than all other combined 
J engineers have now developed increases made since G. E. first intro- 
the new G-E Power-Groove Fluo duced fluorescent lamps back in 1938! 
rescent Lamp that gives approx! 
escent Lamy - oe ee OPENS UP NEW USES FOR FLUO- 
mately twice as much light as any 2 . 
’ " RESCENTS—G-E Power-Groove 
other fluorescent (and almost three 
, lamps will be used extensively for 
times as much as the 8-foot slimline 
: general lighting in stores, offices and 
with substantially the same effi 
industriel plants. Many industrial 
ciency. Now you can get twice the 
areas that use filament or mercury 
light or more from the same number , d 
of , ond Maled wlth, ball lamps can now enjoy the benefits of 
) imp Oo eC 1 gn a . * . 
th I iw hick . me Piapocetpene fluorescent lighting. Besides giving COMPARE the new G-E Power-Groove 
© ian chever 0 ise . . sig ‘ itho oO P 
- ' - yo . twice as much light, G-E Power- “ ign = with ay et ms —— a 
em Vou ll SaAaVe a eas yA in “a see how 1 grooves Dring the iight-prodauc- 
your initial cost of fluorescent light Groove lamps maintain their high ing phosphor coating on the inside wall of 
light level even at low temperatures, the lamp closer to the ultraviolet radiation. 
ing ind have fewer parts to 


ind will therefore, be excellent for Because this energy travels a shorter dis- 
tance, internal light losses are reduced. It’s 


outdoor fluorescent lighting. this radical mew desiem that makes it peo 
sible for the G-E Power-Groove to give 
: tw $ uch light with substantially the 
Electric will be producing Power same efficiency 
TY _) loubl sinh 2 Groove lamps in quantity—and, at 

wey '\ | lave double 0 ‘ e . . ~ . x " - 

y u Gunite that time, newly-designed fixtures new G-E Power-Groove Fluorescent 

cessed bases ind will operate on the ey ’ . 
R 1 Start . 2 ew and ballasts are expected to be avail- Lamps! For more information, write: 
tapi r rincip 4 ‘our-to . . . . 
pr I el , all - ible. So, if your lighting plans in- General Electric Large Lamp Dept. 

m 5 Wi ce AV li me | lliing del ‘oe T ’ ‘ : 
lamp ‘ AADIC 10 mn clude installations in 1957, plan on IE-6, Nela Park, Cleveland 12, Ohio. 
in end of rows and other speci il 


nae gee te gta poe Progress ls Our Most Important Product 


presently planned sizes will not be 
interchangeable in any present 


fluorescent lighting system. 
More light at lower cost! Power- G E N E Q A L E LE CT S | C 


Groove gives a greater increase in light- 


maintain 


il . . 
— a i te aa a = HOW SOON? By late Fall, Genera! 
” made it he conomica foo 


lengths—approximately 200 watts 








a > 


ran (0) (o)aleral-\-)dialemelel-lha alam iielalda 


Me a me 
Michigan. Modula 

of PLEXIGLAS acr 
Associates. Architec 


ne svetems 
through PLEXxIG 
lency, permanence and 

p to illumination of the 
[his acryli | 


rr transmission and 
rid, strong and durable, 
nal freedom from discolo : 

Chemicals for Industry 


Te) 
LOT 


r exposure to fluorescent lam 

General Motors Technical Center ROHM & HAAS 

seven acres of PLEXIGLAS attest it COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5S, PA. 


vr our booklet, “‘ , ita 
Representatives in principal foreign countries 


ng with PLEXIGLAS.”’ 


730 Oueen’ 
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Ask these 
questions, too, 
when you judge a 
fluorescent lamp... 


Is it made 
with Halo Phosphor? 


light ‘ ‘ (ill e. | tte Member 
and original color. Westinghouse lollev Apr 


sphors for maintaining hig 


ly Westinghouse) uses Halo Phos- 


iwhout its entire fluorescent 


Are its electrodes 
built for 
longest lamp-life 7 


tri Supply 

pment of new and better PP! 
fluorescent lamp electrodes P f Milwaul 

a ‘ Oo Milwaukee 


Westinghouse to triple the 
rescent lamps since 1948, lighway n Frat a e.. Milwaube 


Is it easy 


to seat securely? 


10rescent lamps are built 
nps " on the « nd caps. 
the fingers during lamp 
tell at a touch when the 
irely seated in its sockets. 


he full story on how 

more for your 

nt 

your 

Lamp 

You can 

ire... if it’s West- 
inghouse 


WESTINGHOUSE Sect Gen. deem 2. Bet, Oe a Mt ‘A, Jo n A. Fitagerald Electrical 


Mass 
WHERE BIG THINGS 
ARE HAPPENING FOR You 


ENGLAND SBCTION 


Continued on page 43A 
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how to judge a fluorescent lamp ... point no. 


' 
' 
. ! 
: 
: ' 




















ask about 


mi 
ma, yom ff 
| aa 7 * FI $ 
Gwe dower « : ml Es i ae wa : lifferent lamps 
+4 


ely right for « e, plant and 


handising application. And the full 
Westinghouse color range includes seven 
different shades of “‘white’”’ alone. 


You can be sure... if it’s Westinghouse. 


WATCH WESTINGHOUSE 


WHERE BIG THINGS ARE HAPPENING FOR YoU 
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ALBA 
MIRROR-LITE tae esse SQUARE 
pear bee SQUARE 


the Baker 
SQUARE 


ATTRACTIVE with the patented 
WALL FIXTURES INTER-PLANE 


LOCK . 


=< 
,-< 
‘ nctive styles to complement the finest interior design 
Milwaukee ALBA MIRROR-LITE wherever wall-mounted light is 
4 abov Joorways, lavatories, writing desks, along lobby walls 
ularly effective above mirrors because opal Alba-Lite gives 


Illumination no harsh glare or shadows 


mplicity of bent Alba-Lite is uncluttered by frameworks 

piec stee! channel and welded box stiffeners provide 

nd strength without excess weight. Available in 2’, 4 A * Inter-Plane Lock makes 
and longer lengths. Any type ballast and lamp can be used moder quore fixtyr it easy to align with room or 


, 


lay ow easy to handle and easy to maintain really "i tica ceiling pattern, 








Po The only flexible joint that 
alwoys returns to perfect align- 


Write for Bulletin NORTUERN LIGUT SME oe) despite jors or vibrations. 


Write today for free folder 
c OM ae we vy L y 
141-1 OR SEE YOUR ae 


ee ee ee ee ee 


ELECTRICAL SUPPLIER —«1661_N. WATER ST. a 








You can’t be sure you have 
all the facts about lighting 
unless you have a copy of 
the new... 





Second Edition 


An Inconspicuous 


. L.E.S. 
oe bean ” xpos LIGHTING 


unadorned lines harmonize so well with any decor HANDBOOK 
that y 


i re unaware of the source of light. Their wafer 


like thinness makes them ideally suited to installa- 


io d : 7 
tions where recessed fixtures cannot be used Prepared by I.E.S. technical committees, this 987-page lighting 


They may be arranged end to end, side by side to ympendium contains 18 sections of lighting practice, theory and 
orm hares, rectangles, borders. They may be mount- alculations Appendices . . . Manufacturers’ Reference Data 
1 or suspended. You may have your choice of 655 photos, drawings, lighting tables, charts, graphs, to help 

j » solve tough lighting problems 


ng louveres molded one piece polystyrene 


’ , ( If your problems are lighting problems, don't be another day 
neta —_ r gl: ng irv- : . 
~ SS SSS) SS SaaS WSR ESS SF Cust ut the new I.E.S. Licutrnec Hanpsoox 


Erection is simple, requiring only minutes. Patent- Price . . . $8.00 


ed E-Z servicer simplifies maintenance. Fixtures meas [.E.8. Members: If you have not ordered, your special member 


ure x 48" and are only 3!," deep. E.T.L. certified sopy is only $5.50 now 


ORDER NOW! 


electrical components are used 








Publications Office 


ee WOUEEY 600C. resets eee ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y. 


DEARBORN AND BRIDGE STS. BUFFALO 7, NEW YORK 
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A SHALLOW, 
PEERLESS SURFACE- 
brings you BERKELEY SQUARE MOUNTED 
LIVING LIGHTING INCANDESCENT 


Now it can be told! Berkeley Square 
was introduced by PEERLESS months ago 
Since then, it has excited architects 
and engineers everywhere. No other 
enclosed on-ceiling incandescent fixture 
enjoys the popularity and endorsement 
of Berkeley Square — proved by actual 
sales! What's more, despite the 
incomparable design and quality, 

the cost is surprisingly low 


ideal for new and existing interiors 


The instant you take a Berkeley Square 
afety-plus 

S truly tne 

| public rest-rooms 

$, bathrooms, and outdoors. And it 


can be mounted on any Ceiling in seconds 


w spec 
tr 


store 


ia heme 143?) approved 


and 


EVERY APPLICATION labelled 


Select and specify Berkeley Square from 2 sizes 
10” square with two 75 watt lamps. SIMPLE, VERSATILE, EFFICIENT 
12” square with one each, 100 & 75 watt lamps 
SEND FOR DETAILS AND CATALOGS road 
OF PEERLESS COMMERCIAL, RESIDENTIAL, lighting 
CHURCH AND MARINE LUMINAIRES 
FLUORESCENT AND INCANDESCENT by 
PEERLESS 


ELECTRIC COMPANY 


576 FOLSOM ST., SAN FRANCISCO 
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light ‘mass 


ILLUSION SIDE-BY-SIDE < 

















os ™ GC w 
She Cleveland 2,3 OR 4 LAMP 
A-15000 SERIES LUMINAIRES 











2 The Cleveland 15000 Series is a classically simple luminaire 
created especially for surface mounting. Its softly diffused 
lighting and low lines give it a built-in custom look. 
Flexible end-to-end, side-by-side and individual mounting 
make possible patterns and banks of unlimited variety. 
One-piece “dished” Acrylic or Polystyrene plastic is held 
in a rigidized steel channel closure equipped with full- 
length piano hinges. Spring latches are easy to operate, 
foolproof and inconspicuous. 
The Cleveland is available in 2, 3 and 4 lamp units wired 
complete, ready to install. Finished in all white, baked-on 
enamel. U. L. listed. 

Write for Cleveland Specification Sheet. 


PITTSBURGH acnccroe conrany 


411 OLIVER BUILDING, PITTSBURGH 22, PA 





FLUORESCENT |, ; INCANDESCENT 


IN CANADA 
Holden Lighting Manufacturers, Ltd. 
105 Tycos Drive, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES WHOLESALERS EVERYWHERE 
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EDGE-LITS-Smart new styling fea- 
tures . . . cast aluminum construction, 
satin finish . . . hinged access doors... 
Ask for the ‘45 line’. 


SURFACE —Cast aluminum, satin 
finish and hinged access doors... flush, 
almost invisible hardware .. . ‘‘sightline’’ 
inscription panels. Ask for the ‘40 line’’. 


RECESSED WALL ~ Protective 
guards or shock-resisting panels . . . cast 
aluminum, satin finish . . . hinged access 
doors. Ask for the ‘54 line’’. 


All fixtures available with special word- 
ing and 4”, 6” or 8” letters with red, 
green and white color combinations. 


1353 Willoughby Ave., Brooklyn 37, N.Y. 


AL ght nF 


Specir* 
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No} Question About 
The Gauge} of Steel... 
In LE P| Fluorescent Fixtures 





The quality of L & P fluorescent fixtures begins with the 
steel itself. Only prime sheets from the nation’s greatest steel- 
makers come to our own siding. And then—all under our 
own roof—skilled craftsmanship and the most modern ma- 
chinery work together, the way, under rigid 


quality control 


The result? Durabilitv, beauty and efficiency at reasonable 
cost. built right into every L & P fixture. Why not see for 


yourself. Write or wire today for catalog and prices. 


Distributed by 
Wholesale Dealers 
Only 


Licht & Power Utilities Corp. 
1035 FIRESTONE BLVD. 


MEMPHIS, TENNESSEE 





it’s EXTRUDED 
Acrylic Shee 


RILIZITIE 






























































Brings you new 
advantages — 
extra strong, 
forms more easily, 
costs less! 


Just imagine 

Acrylic sheets that are 

stronger and lower 

in cost than you've ever 

seen — sheets that 

can be deep drawn to shapes 

never before considered 

practical .. . and you begin to 

get an idea of what you 

can do with Gerlite. Extrusion 
technique makes Acrylic sheets seem 
almost a new material for all lighting and 
sign applications! 


Years of Gering experimental work are behind 

extruded Gerlite. Years of testing in lighting and 

sign applications prove Gerlite meets every 

requirement! Sheets are 

available clear or colored, to 

54” wide, to .125” thick, 

any practical length. Gerlite can be 

painted or silk-screened easily 

with existing paints now in use. Stands up to weather, 
gives long dependable service. Why not write now 
for full information and prices! 


Mail Coupon Today! 





EIRIL/i/T 


EXTRUDED ACRYLIC SHEET 


GERING PRODUCTS INC. 
Kenilworth, N. J. 











Please send me full information on Gerlite. 


Name Title 








LIGHTING SALES 
REPRESENTATIVE WANTED 


Aggressive salesman with contacts in the elec- 
trical industry to represent a leading manu- 
facturer of lighting equipment in the New 
England area. The Miller Company's complete 
line of lighting equipment, their program of 
product development and broader market cov- 
erage offers an excellent sales opportunity. For 
details write 


E. S. Coe 

Eastern Regional Sales Manager 
1320 Lexington Avenue 

S« 


henectady, New York 


SALES EXECUTIVE AVAILABLE 
over 20 years 
design, manu 
Has operated own company 
representative. Desires con- 
manufacturer seeking sales on 
urd, Maine to Florida, in sales 
Address Box 247, Publica 

Illuminating Engineering Society, 
ndway New Y¥« 3 N.Y 


background of 


engineering 


With 
in lighting field 
facturing, sales 

is manufacturers 


extensive 


nection wit) 

Atlantic Seah« 
executive apacit 
tions Off I 
Br 


1860 rk 23 


LIGHTING SALES 
REPRESENTATIVES 


lighting 
through 
England, 
Pitteburzh, 
have following 
trical engineers. 
of this ad. Ad- 
Office, Illuminat- 
1860 Broadway, 


acturer of 
gs selling 
for New 
bec 


REPRESENTATIVE 


experience desires 
with manufacturer 
276, Publications 
1860 


SALES 


man with 
or outside 

Address Box 
ting Engineering Society, 


Ve 


ting 


REPRESENTATIVE WANTED 


organization 
engineers con 
listributors to sell na 
ial, industrial and insti 
eting today's compe- 
ture design. We are 
tu Due to our 
ram, many new terri- 
We are at press 

wh will be ready 
ng Kindly contact 
e, Illuminating En 
Broadway, New York 


r sales 


OF 


fFeeseeeeeee ee 8828884686 


SALES EXECUTIVE 





GERING PRODUCTS, INC. 


Company —— 


tive n 


1 oving to Florida but not re- 
having operated 


a successful sales 





KENILWORTH, N. J. Address — 


New York City and 


it Metropolitan 
wants to represent nationally- 


rk State 





City Zone State 


anufacturers in the State of 
7 Publications Office, 
1860 Broad- 


1 lighting nm 
Address Box 278 


Engineering Society 





Visit our booth No. 944-945, National Plastics Exposition 


46A 


New York Coliseum, June |!1- 


w York 28, N.Y 
15. 
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Opportunities 





How to turn a warehouse | 
into a modern office 


MANUFACTURERS’ 
REPRESENTATIVE 


Fixture manufacturers’ representative with suc 
cessful operation throughout East, now wants 
to concentrate on the metropolitan area, pref 
erably Northern New Jersey into Upper ) 
York State, representing well-known 

fixture manufacturing « 

write Box 279 lu 

ing Engineering Society, 1860 Broadway 

York 23, N.Y 








ENGINEERS — DRAFTSMEN 


If you contemplate moving to 
Southern California please send 
us your complete experience 


and education record. 


AUSTIN, FIELD & FRY, A.LA 
2311 West Third Street 
Los Angeles 57, California 











new! OBSTRUCTION LIGHTS with the help of 


HIGH QUALITY — LIGHT WEIGHT > - 7 a 
sre tonne ATC Electro Silv-A-King Lighting 
FOR EASIER MAINTENANCE 

In accordance with CAA Spec. L-810 

by HUGHEY & PHILLIPS, INC. 


— your most dependable source of 
Obstruction Lighting Equipment 


— the widest selection of Control and “Magic Frame Troffers easiest to install 
SS Se fixture we've ever handled.” 
ENTRANCE “conden ‘fitiing tos —M. J. Rihel, Supt. Hultgren Elec. Co., Chicago 


in order 5 tate installation 





on horiz conduit runs. Ava 


obte ; —— Three floors of this Butler Bros. Building in Chicago, each averaging 





56,000 sq. ft., were completely remodeled into the modern, air-conditioned 





offices shown above in exactly four months from the first planning meeting 
ate 0820 ’ of the BOTTOM According to Butler Bros. Engineering Dept., and the contractor 

NCE duit tfing type to 
facilitate installation on vertica Hultgren Elec. Co., Chicago, Electro Silv-A-King’s Magic Frame Troffers 


conduit stubs vailable in 4 


or 1” conduit top : with their one piece removable Reflector Plate Wireway cover containing 





all electrical components were installed with record speed 











Throughout the entire three floors, these fixtures provide a maintained 


MODEL O822 DOUBLE lighting level of 50 F.C. free of glare and shadow. Comments concerning 
LIGHT is available with or 
without CABLE SUPPORT — these better, modern troffers have been extremely favorable from the 


also available with TRANS aimih p to n Hin 
, EMBER tenants an ce personnel 
cen GBLAY. 3° conduld ton tenants and office personne 











Request Descriptive Bulletin HPS-138 Complete ‘‘Magic Frame" Data and Specification Catalog available 
r— HUGHEY & PHILLIPS, INC. — 


I smmcoatraconsat 61 ia’. Electro Silv-A-King Corporation 


Photo-Electric Controls, Beocon Flashers, . 

Microwave Tower Control & Alarm Units a 

Geuaate hau Sellean tater Gateme, 1535 South Paulina Street, Chicago 8, Illinois 
and Complete Tower Lighting Kits. 


Ww in 
3300 NORTH SAN FERNANDO BLVD. | Spruce & Water Sts., Reading, Pennsylvania 


. BURBANK, CALIF. 
——— ee eee ee ee ee DESIGNERS AND MANUFACTURERS OF THE FINEST IN LIGHTING 


: +» ore 7 
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make air travel 


Perhaps no business or industry is 
more aware of the importance of safety 
than air transportation. Both planes 
and airports are equipped with every 
practical device to insure safe take- 
offs and landings, and smooth danger-free flights 
en route 
For years Kopp Lenses have been contributing a 
significant role in safe airport operation. Here Kopp 
Lenses display their extreme dependability on every 
count—accurate beam control, color transmission, 
weather resistance and others 
If the continuous, safe operation of your products 
depends on lenses, sight glasses, color filters or 
other glass parts, you can depend on Kopp to 
provide the characteristics you need. 


Swissvale, Pennsylvania 
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FOR C33 GIMBAL RINGS 


New low prices for AT! GIMBAL RINGS mean bigger profits for 
you. And, the adaptability and versatility of these rings mean a 
more desirable line to sell your customers. AT! GIMBAL RINGS 
have many uses with PAR 38, 46, 56 and the NEW 64 sideprong 
lamps as well as the R30, R40 and PAR 38 screwbase lamps. 


GIMBAL RING 
for R30 and R40 
and PAR 38 screw 
base lamps 


GIMBAL RING 
for PAR 38, 46, 56 
and the NEW 64 
sideprong lamps 


WRITE + WIRE + CALL FOR DETAILS 


Alexander-Tagg Ind. inc. 


HATBORO. PA OSBORNE 5$-7200 





THE ALL-NEW I.E.S. 
Recommended Practice 


for 
OFFICE LIGHTING 


Will soon be ready in booklet form. Ordet copies now 


for your customers and contacts te the first with the 
facts on this vital subject 
Pul fio Or 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N.Y. 











Better 
ENGINEERED 


Far Better 


DESIGN 


Far, Far Better 


FINISH 
ERE 8, 


You Can Expect Quality Workmanship, 
Performance From Manning Lighting 


From the time of unpacking through years of un 
troubled service, you can point with pride to Manning 
lighting. Traditional or modern for churches o1 
schools, Manning means the best in coordinated light- 
ing units , 


Reque st Traditional Catalog I ¢ Modern Catalog JI 


On Your Letterhead. 


Pa 8.8. MANNING co. 
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there’s a modern-day 
AINSWORTH answer 
to the 
HOW-WHY-WHEN 
and WHERE of 
FLUORESCENT 
LIGHTING 
EQUIPMENT 


and packed full of vital down-to-earth facts 


WRITE FOR YOUR FREE COPY TODAY! 


Between its covers you'll find the reasons 
why Ainsworth fixtures are so constantly 
specified. First, of course, is their record of 
performance... sensitive, precise lighting 
control that meets the most exacting re- 
quirements of factories, offices, public build- 
ings, drafting rooms, schools, etc. And, 
equally important is the versatility of the 
Ainsworth line. 

Just check through the requirements of 
your specific lighting problem .. . then 
look through this modern-day catalog — 
you'll find a logical, efficient and economical 
answer! 


REPRESENTATIVES: Some territories open, inquiries invited 


\insworth 


38-10 29th Street, Long Island City 1, N. Y. 


LIGHTING, INC. 


49A 





BEFORE YOU BUY ANY SCHOOL LIGHTING FIXTURE 


coment 


SCHOOL UNITS 
Al style and price te meet every requirement 


ttay — “ " 
bpiltn ENGINEERED “A” SERIES . A os = 
! ! 
2 lamp — Fluorescent and Slimline highest quality and 
, : 91% lighting effi- 
ciency at a remark- 
ably low price. 


Features Eastern's 


Situ ENGINEERED “N” SERIES _e Se eee 
: ‘ ight"’ — for extra 
p — Fiuorescent and Slimline ‘ illumination in the 
study area. Com- 
bines smart styling 
and an efficiency of 

77%. 


Siln ENGINEERED N44” SERIES 7 Unquestionably, the 
= finest —- companion 


2 lamp — Fluorescent and Slimline unit to the 4 lamp 
es “N"' Series above 
pe Has an efficiency of 


82%. 
an —— ws “eee = ee . 
owuvevevey.. SSS 





ttag _— Our most popular 
Sdn ENGINEERED "N” SERIES en et 29 


2 lamp — Fluorescent and Slimline tures 90% effi 
ciency 


SEND FOR THIS NEW i<-m CATALOG. 


Contains complete information and technical 


data. Write for your FREE copy today! 


EASTERN FIXTURE COMPANY 


170 VERNON STREET, BOSTON 20, MASS. 
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S&S 
Send for Your Complimentary Copy of this 
1956 Edition RLM Specifications Book 


NOW MORE USEFUL THAN EVER! 


Direct fluorescent units, which direct 20% to 30% of the light 
upward. In addition, there are important changes in the RLM 


New illumination data and complete up-to-dating of specifica- 
tions for 36 different RLM industrial lighting units, make this 
new RLM Book more useful than ever to buyers, sellers and 
specifiers of industrial lighting equipment. An important 
change concerns the use—for the first time in RLM Specifica- 


tions—of the Zonal Method of computing Coefficients of 


Utilization and illumination on room surfaces. The tables 
printed in this new edition are based on this method. You'll 
also find helpful light distribution curves on both incandes- 
cent and fluorescent equipment, including the new Semi- 











Standard Specifications covering materials, construction and 


photometric performance. 


If your work is at all concerned with industrial lighting equip- 
ment, make sure you have this latest edition RLM Specifica- 
tions Book — you'll recognize it by its green cover with the 
big red-and-black rum Label. For your complimentary copy, 
write to the Institute, or use the coupon, 


at eee 


RLM Standards Institute, Suite 823 
326 W. Madison St., Chicago 6, Hl. 


Please send me a copy of the new 1956 rtm Book. I 


understand there is no cost or obligation. 
Name and title 
Company 
Address 
Zone 





Guth 
lighting 
meets the new I1.E.S. 


recommended practice 
for office lighting 
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Eye Comfort 


congratulations to 1.E.S. fora 
big job well done... 


For further information, write on your letterhead to: 


THE EOWIN F s>UTH COMPANY SAINT LOUIS 3, MO . 
*®U. S. Pat. No. 2,745,001 


TRUSTED jNaME IN LIGHTING SINCE 1902 Canadian Patent Pending 





